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Cerrahpasa Tip Dergisi 2019

AMAC VE KAPSAM

Cerrahpasa Tip Dergisi; bagimsiz, tarafsiz ve cift-kor
hakem degerlendirme ilkelerine bagli yayin yapan,
istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fa-
kiltesi’'nin agik erisimli bilimsel yayin organidir. Dergi
Nisan, Agustos ve Aralik aylarinda olmak tizere yilda 3
sayi olarak yayinlanmaktadir. Yayin dili Tiirkce ve ingi-
lizce'dir.

Cerrahpasa Tip Dergisi, tibbin tim alanlarinda ytiksek
bilimsel kaliteye ve klinik degere sahip 6zgiin arastir-
ma, olgu sunumu, derleme ve editére mektup tirtinde-
ki makalelerle literattre katki sunmay1 amacglamaktadir.
Derginin hedef kitlesini tiim tibbi disiplinlerde calisan
veya ilgi duyan arastirmacilar, hekimler ve profesyonel
olarak saglik calisani olarak gorev yapan veya yapmis
olan kisiler olusturmaktadir.

Derginin editoryel ve yayin sirecleri International
Committee of Medical Journal Editors (ICMJE), World
Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication Et-
hics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organizati-
on (NISO)organizasyonlarinin kilavuzlarina uygun ola-
rak bicimlendirilir. Cerrahpasa Tip Dergisi, Principles
of Transparency and Best Practice in Scholarly Publis-
hing (doaj.org/bestpractice) ilkelerini benimsemistir.

Derginin tiim masraflari istanbul Universitesi Cerrah-
pasa tarafindan karsilanmaktadir. Makale degerlendir-
me ve yayin islemleri icin yazarlardan tcret talep edil-
memektedir. Tim makaleler http://cjm.istanbulc.edu.
tr/tr/ sayfasindaki online makale degerlendirme sistemi
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kullanilarak dergiye gonderilmelidir. Derginin yazim
kurallarina, gerekli formlara ve dergiyle ilgili diger bil-
gilere web sayfasindan erisilebilir.

Dergide yayinlanan makalelerde ifade edilen bilgi, fikir
ve gorisler istanbul Universitesi-Cerrahpasa, Cerrah-
pasa Tip Fakultesi, Bas Editor, Editorler, Yayin Kurulu ve
Yayinci’'nin degil, yazar(lar)in bilgi ve gorislerini yansi-
tir. Bas Editor, Editorler, Yayin Kurulu ve Yayinci, bu gibi
yazarlara ait bilgi ve gorusler icin hicbir sorumluluk ya
da yukimluluk kabul etmemektedir.

Cerrahpasa Tip Dergisi, yayinlanma modeli Budapeste
Acik Erisim Girisimi (BOAI) bildirgesine dayanan acik
erisimli bilimsel bir dergidir. Derginin arsivine http://
cjm.istanbulc.edu.tr/tr/_ adresinden Ucretsiz olarak
erisilebilir. Cerrahpasa Tip Dergisi’nin icerigi, Creative
Commons Atif-GayriTicari 4.0 Uluslararasi Lisansi ile
yayinlanmaktadr.

Bas Editor: Prof. Dr. Gokhan ipek

Adres: istanbul Universitesi-Cerrahpasa, Cerrahpasa
Tip Fakiiltesi, 34098, Fatih istanbul

Tel: 0212 4143000-22025

E-posta: gokhanipek@superonline.com

Yayinci: AVES

Adres: Buytikdere Caddesi, 105/9 34394 Mecidiyekoy,
Sisli, Istanbul, Tiirkiye

Tel: +90 212 217 17 00

Faks: +90 212 217 22 92

E-posta: info@avesyayincilik.com

Web sayfasi: avesyayincilik.com
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Cerrahpasa Medical Journal 2019 AIMS AND SCOPE

Cerrahpasa Medical Journal is an international, scien-
tific, open access periodical published in accordance
with independent, unbiased, and double-blinded
peer-review principles. The journal is the official pub-
lication of istanbul University-Cerrahpasa, Cerrahpasa
School of Medicine, and it is published triannually on
April, August, and December. The publication languag-
es of the journal are Turkish and English.

Cerrahpasa Medical Journal aims to contribute to the
literature by publishing manuscripts at the highest sci-
entific level on all fields of medicine. The journal pub-
lishes original articles, case reports, reviews, and letters
to the editor that are prepared in accordance with eth-
ical guidelines.

The target audience of the journal includes researchers,
physicians and healthcare professionals who are inter-
ested or working in in all medical disciplines.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors (IC-
MJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publi-
cation Ethics (COPE), European Association of Science
Editors (EASE), and National Information Standards Or-
ganization (NISO). The journal is in conformity with
the Principles of Transparency and Best Practice in
Scholarly Publishing (doaj.org/bestpractice).

All expenses of the journal are covered by the istanbul
University-Cerrahpasa.

Processing and publication are free of charge with the
journal. No fees are requested from the authors at any
point throughout the evaluation and publication pro-

cess. All manuscripts must be submitted via the online
submission system, which is available at http://cjm.is-
tanbulc.edu.tr/en/_. The journal guidelines, technical
information, and the required forms are available on
the journal’s web page.

Statements or opinions expressed in the manuscripts
published in the journal reflect the views of the au-
thor(s) and not the opinions of the istanbul Universi-
ty-Cerrahpasa, Cerrahpasa School of Medicine, editors,
editorial board, and/or publisher; the editors, editorial
board, and publisher disclaim any responsibility or lia-
bility for such materials.

Cerrahpasa Medical Journal is an open access publi-
cation and the journal’s publication model is based on
Budapest Open Access Initiative (BOAI) declaration.
Journal’s archive is available online, free of charge at
http://cjm.istanbulc.edu.tr/en/_. Cerrahpasa Medical
Journal’s content is licensed under a Creative Com-
mons Attribution-NonCommercial 4.0 International
License.

Editor in Chief: Prof. Gokhan ipek

Address: Istanbul University-Cerrahpasa, Cerrahpasa
Medical Faculty, 34098, Fatih Istanbul, Turkey

Phone: +90 212 217 17 00

Fax: +90 212 217 22 92

E-mail: gokhanipek@superonline.com

Publisher: AVES

Address: Biyiikdere Cad, 105/9 34394 Mecidiyekoy,
Sisli, istanbul, Turkey

Phone: +90 212 217 17 00

Fax: 490 212 217 22 92

E-mail: info@avesyayincilik.com

Web page: www.avesyayincilik.com
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YAZARLARA BILGi

Cerrahpasa Tip Dergisi 2019

icerik

Cerrahpasa Tip Dergisi; bagimsiz, tarafsiz ve cift-kor
hakem degerlendirme ilkelerine bagli yayin yapan, is-
tanbul Universitesi Cerrahpasa Tip Fakiiltesi'nin acik
erisimli bilimsel yayin organidir. Dergi Nisan, Agustos
ve Aralik aylarinda olmak Gzere yilda 3 sayi olarak ya-
yinlanmaktadir. Yayin dili Tiirkce ve ingilizce'dir.

Cerrahpasa Tip Dergisi (Cerrahpasa Tip Derg); tibbin
tim alanlarinda ytksek bilimsel kaliteye ve klinik de-
gere sahip 0zglin arastirma, olgu sunumu, derleme ve
editore mektup tirtindeki makalelerle literatiire katki
sunmayi amaclamaktadir. Derginin hedef kitlesini tim
tibbi disiplinlerde calisan veya ilgi duyan arastirmacilar,
hekimler ve profesyonel olarak saglik calisani olarak
gorev yapan veya yapmis olan kisiler olusturmaktadir.

Degerlendirme ve Yayin Siireci

Derginin editoryel ve yayin surecleri International
Committee of Medical Journal Editors (ICMJE), World
Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication Et-
hics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organization
(NISO) kilavuzlarina uygun olarak bicimlendirilmistir.
Cerrahpasa Tip Dergisi’nin editoryel ve yayin stirecleri,
Principles of Transparency and Best Practice in Scho-
larly Publishing (doaj.org/bestpractice) ilkelerine uy-
gun olarak yuritilmektedir.

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabult icin en 6nemli kriterlerdir.
Gonderilen yazilarin daha 6nce baska bir elektronik ya
da basili dergide, kitapta veya farkli bir mecrada su-
nulmamis ya da yayinlanmamis olmasi gerekir. Daha
once baska bir dergiye gonderilen ancak yayina kabul
edilmeyen yazilar hakkinda dergi 6nceden bilgilendi-
rilmelidir. Bu yazilarin eski hakem raporlarinin Yayin
Kuruluna gonderilmesi degerlendirme siresinin hiz-
lanmasini saglayacaktir. Toplantilarda sunulan ¢alisma-
lar icin, sunum yapilan organizasyonun tam adi, tarihi,
sehri ve ulkesi belirtilmelidir.

Cerrahpasa Tip Dergisi'ne gonderilen tim makaleler
cift-kor hakem degerlendirme stirecinden gecmektedir.
Tarafsiz degerlendirme stirecini saglamak icin her ma-
kale alanlarinda uzman en az iki dis-bagimsiz hakem
tarafindan degerlendirilir. Dergi Yayin Kurulu tyeleri
tarafindan gonderilecek makalelerin degerlendirme si-
recleri, davet edilecek dis bagimsiz editorler tarafindan
yonetilecektir. Biitiin makalelerin karar verme strecle-
rinde nihai karar yetkisi Bas Editordedir.
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Etik ilkeler

Klinik ve deneysel calismalar, ilac arastirmalari ve bazi
olgu sunumlari icin World Medical Association Decla-
ration of Helsinki “Ethical Principles for Medical Rese-
arch Involving Human Subjects”, (amended in October
2013, www.wma.net) cercevesinde hazirlanmis Etik
Komisyon raporu gerekmektedir. Gerekli goriilmesi ha-
linde Etik Komisyon raporu veya esdegeri olan resmi
bir yazi yazarlardan talep edilebilir. insanlar tizerinde
yapilmis deneysel calismalarin sonuclarini bildiren ya-
zilarda, ¢alismanin yapildigi kisilere uygulanan prose-
ddrlerin niteligi timtyle agiklandiktan sonra, onayla-
rinin alindigina iligkin bir agciklamaya metin icinde yer
verilmelidir. Hayvanlar tizerinde yapilan calismalarda
ise agri, aci ve rahatsizlik verilmemesi icin uygulanan
yontemler acik olarak makalede belirtilmelidir. Hasta
onamlari, Etik Kurul raporun alindigi kurumun adi, onay
belgesinin numarasi ve tarihi ana metin dosyasinda yer
alan Yontemler bashgi altinda yazilmalidir. Hastalarin
kimliklerinin gizliligini korumak yazarlarin sorumlu-
lugundadir. Hastalarin kimligini aciga cikarabilecek
fotograflar icin hastadan ya da yasal temsilcilerinden
alinan imzali izinlerin de gonderilmesi gereklidir.

intihal

Cerrahpasa Tip Dergisi, intihal konusunda son derece
hassastir. Dergiye gonderilen makaleler, hakem deger-
lendirme siirecinde ya da yayina hazirlik asamasinda
herhangi bir noktada bir benzerlik tespit yazilimi (Cros-
sCheck tarafindan iThenticate) tarafindan taranmakta-
dir. Cimleler ve ifadeler yazar olarak size ait olsa dahi,
metnin daha once yayinlanan verilerle kabul edilemez
bir benzerligi olmahdir.

Baskalarinin 6nceki calismalarini (veya kendi ¢alisma-
larinizi) tartisirken, litfen materyali her durumda dogru
bir sekilde alintiladiginizdan emin olun.

Yayin Kurulu, dergimize gonderilen calismalar hakkin-
daki intihal, atif manipiilasyonu ve veri sahteciligi iddia
ve stipheleri karsisinda COPE kurallarina uygun olarak
hareket edecektir.

Yazarhk

Yazar olarak listelenen herkesin ICMJE (www.icmje.

org) tarafindan onerilen yazarlik kriterlerini karsilama-

si gerekmektedir. ICMJE, yazarlarin asagidaki 4 kriteri

kargilamasini 6nermektedir:

1. Calismanin konseptine/tasarimina; ya da calisma
icin verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina 6nemli katki saglamis olmak; VE
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Yazarlara Bilgi

2. Yazi taslagini hazirlamis ya da onemli fikirsel iceri-
gin elestirel incelemelerini yapmis olmak; VE

3. Yazinin yayindan 6nceki son halini gézden gecir-
mis ve onaylamis olmak; VE

4. Calismanin herhangi bir bolimiintn gecerliligi ve
dogruluguna iliskin sorularin uygun sekilde sorus-
turuldugunun ve ¢ozimlendiginin garantisini ver-
mek amaciyla calismanin her yoniinden sorumlu
olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlu-
[ugunu almasina ek olarak, diger yazarlarin calismanin
hangi kisimlarindan sorumlu oldugunu da teshis ede-
bilmelidir. Ayrica, yazarlar birbirlerinin katkilarinin bi-
tunltugine giiven duymalilardir.

Yazar olarak belirtilen her kisi yazarligin dort kriterini kar-
silamalidir ve bu dort kriteri karsilayan her kisi yazar ola-
rak tanimlanmalidir. Dort kriterin hepsini karsilamayan
kisilere makalenin baglik sayfasinda tesekkir edilmelidir.

Yazarlik haklarina uygun hareket etmek ve hayalet ya
da lutuf yazarligin onlenmesini saglamak amaciyla so-
rumlu yazarlar makale yikleme stirecinde http://cjm.
istanbulc.edu.tr/tr/_adresinden erisebilen Yazar Katki
Formu’nu imzalamali ve taranmis versiyonunu yaziyla
birlikte gondermelidir. Yayin Kurulu’nun génderilen bir
makalede “lutuf yazarhk” oldugundan stiphelenmesi
durumunda s6z konusu makale degerlendirme yapil-
maksizin reddedilecektir. Makale gonderimi kapsamin-
da; sorumlu yazar makale gonderim ve degerlendirme
stirecleri boyunca yazarlik ile ilgili tim sorumlulugu
kabul ettigini bildiren kisa bir 6n yazi gondermelidir.

Cerrahpasa Tip Dergisi; gonderilen makalelerin deger-
lendirme stirecine dahil olan yazarlarin ve bireylerin,
potansiyel ¢ikar catismasina ya da ényargiya yol acabi-
lecek finansal, kurumsal ve diger iliskiler dahil mevcut
ya da potansiyel cikar catismalarini beyan etmelerini
talep ve tesvik eder.

Cikar Catismasi

Bir calisma icin bir birey ya da kurumdan alinan her
turlt finansal destek ya da diger destekler Yayin Kuru-
[u’na beyan edilmeli ve potansiyel c¢ikar catismalarini
beyan etmek amaciyla, ICMJE Potansiyel Cikar Catis-
malart Formu katki saglayan tiim yazarlar tarafindan
ayri ayri doldurulmalidir. Editorler, yazarlar ve hakem-
ler ile ilgili potansiyel ¢ikar catismasi vakalari derginin
Yayin Kurulu tarafindan COPE ve ICMJE rehberleri kap-
saminda ¢ozilmektedir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini,
COPE rehberleri kapsaminda isleme almaktadir. Yazar-
lar, itiraz ve sikayetleri icin dogrudan Editoryel Ofis ile
temasa gecebilirler. ihtiyac duyuldugunda Yayin Kuru-
lu'nun kendi icinde ¢ozemedigi konular icin tarafsiz
bir temsilci atanmaktadir. itiraz ve sikayetler icin karar
verme siireclerinde nihai karari Bas Editor verecektir.

Telif ve Lisanslama Modeli

Cerrahpasa Tip Dergisi, ilk gonderim sirasinda http://
cjm.istanbulc.edu.tr/tr/_ adresinden indirilebilen Telif
Hakki Lisans Sozlesmesinin imzalanarak makale ile
birlikte derginin cevrimici degerlendirme sistemine
yiklenmesini zorunlu tutar. Yazarlar, Telif Hakki Lisans
Sozlesmesini imzalayarak, makalenin Cerrahpasa Tip
Dergisi tarafindan yayinlanmak tzere kabul edilmesi
durumunda Creative Commons Atif-GayriTicari 4.0
Uluslararasi Lisansi (CC BY-NC) kapsaminda lisansla-
nacagini kabul ederler.

Sekiller, tablolar veya hem basili hem de elektronik
formatlardaki diger materyaller dahil olmak tizere 6n-
ceden yayinlanmis icerigi kullanirken, yazarlarin telif
hakki sahibinden izin almalar gerekir. Bu husustaki
hukuki, mali ve cezai sorumluluk yazarlara aittir.

Sorumluluk Reddi

Dergide yayinlanan makalelerde ifade edilen gorisler
ve fikirler Cerrahpasa Tip Dergisi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci’nin degil, yazar(lar)in bakis
acilarini yansitir. Bas Editor, Editorler, Yayin Kurulu ve
Yayinci bu gibi durumlar icin hicbir sorumluluk ya da
yukimlilik kabul etmemektedir. Yayinlanan icerik ile
ilgili tim sorumluluk yazarlara aittir.

MAKALE HAZIRLAMA

Makaleler, ICMJE-Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work
in Medical Journals (updated in December 2018 -
http://www.icmje. org/icmje-recommendations.pdf) ile
uyumlu olarak hazirlanmalhdir. Randomize calismalar
CONSORT, gozlemsel calismalar STROBE, tanisal de-
gerli calismalar STARD, sistematik derleme ve meta-a-
nalizler PRISMA, hayvan deneyli calismalar ARRIVE
ve randomize olmayan davranis ve halk saghgiyla ilgili
calismalar TREND kilavuzlarina uyumlu olmahidir.

Makaleler sadece http:/cjm.istanbulc.edu.tr/tr/_ad-
resinde yer alan derginin online makale yikleme ve
degerlendirme sistemi tizerinden gonderilebilir. Diger
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mecralardan gonderilen makaleler degerlendirilmeye
alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uygun-
lugu ilk olarak Editoryel Ofis tarafindan kontrol edile-
cek, dergi yazim kurallarina uygun hazirlanmamis ma-
kaleler teknik diizeltme talepleri ile birlikte yazarlarina
geri gonderilecektir.

Yazarlarin; Yayin Hakki Devir Formu, Yazar Katki For-
mu ve ICMJE Potansiyel Cikar Catismalari Formu’nu (bu
form, tim yazarlar tarafindan doldurulmahdir) ilk gon-
derim sirasinda online makale sistemine yuklemeleri
gerekmektedir. Bu formlara http:/cjm.istanbulc.edu.tr/
tr/_ adresinden erisilebilmektedir.

Baslik sayfasi: Gonderilen tim makalelerle birlikte ayri
bir baslik sayfasi da gonderilmelidir. Bu sayfa;

- Makalenin bashgini ve 50 karakteri gecmeyen
kisa bashgini,

- Yazarlarin isimlerini, kurumlarini ve egitim dere-
celerini,

- Finansal destek bilgisi ve diger destek kaynaklari
hakkinda detayli bilgiyi,

- Sorumlu yazarin ismi, adresi, telefonu (cep telefo-
nu dahil) ve e-posta adresini,

- Tum yazarlarin ORCID numaralarini

- Makale hazirlama siirecine katkida bulunan ama
yazarlik kriterlerini karsilamayan bireylerle ilgili
bilgileri icermelidir.

Ozet: Editore Mektup tiiriindeki yazilar disinda kalan
tim makalelerin Tiirkce ve ingilizce 6zetleri olmali-
dir. Ozgiin Arastirma makalelerinin 6zetleri “Amac”,
“Yontem”, “Bulgular” ve “Sonuc¢” alt basliklarini icere-
cek bicimde hazirlanmalidir.

Anahtar Sozciikler: Tim makaleler en az 3 en fazla
6 anahtar kelimeyle birlikte gonderilmeli, anahtar s6z-
ctuikler 6zetin hemen altina yazilmalidir. Kisaltmalar
anahtar sozciik olarak kullanilmamalidir. Anahtar soz-
ctikler National Library of Medicine (NLM) tarafindan
hazirlanan Medical Subject Headings (MeSH) veritaba-
nindan secilmelidir.

Makale Tiirleri

Ozgiin Arastirma: Ana metin “Giris”, “Gerec ve Yon-
tem”, “Bulgular” ve “Tartisma” alt basliklarini icerme-
lidir. Ozgiin Arastirmalarla ilgili kisitlamalar icin Ititfen
Tablo 1’i inceleyiniz.
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Sonucu desteklemek icin istatiksel analiz genellikle ge-
reklidir. istatistiksel analiz, tibbi dergilerdeki istatistik
verilerini bildirme kurallarina gore yapilmalidir (Alt-
man DG, Gore SM, Gardner M), Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med
J 1983: 7; 1489-93). istatiksel analiz ile ilgili bilgi, Ge-
re¢ ve Yontem bolimi icinde ayri bir alt baslik olarak
yazilmali ve kullanilan yazilim kesinlikle tanimlanma-
lidr.

Birimler, uluslararasi birim sistemi olan International
System of Units (Sl)’a uygun olarak hazirlanmadir.

Editoryel Yorum: Dergide yayinlanan bir arastirmanin,
o konunun uzmani olan veya ust diizeyde degerlendir-
me yapan bir hakemi tarafindan kisaca yorumlanmasi
amacini tagimaktadir. Yazarlari, dergi tarafindan secilip
davet edilir. Ozet, anahtar sozciik, tablo, sekil, resim ve
diger gorseller kullaniimaz.

Derleme: Yazinin konusunda birikimi olan ve bu biri-
kimleri uluslararasi literatiire yayin ve atif sayisi olarak
yansimis uzmanlar tarafindan hazirlanmis yazilar de-
gerlendirmeye alinir. Yazarlari dergi tarafindan da davet
edilebilir. Bir bilgi ya da konunun klinikte kullaniimasi
icin vardigi son diizeyi anlatan, tartisan, degerlendiren
ve gelecekte yapilacak olan calismalara yon veren bir
formatta hazirlanmalidir. Ana metin “Giris”, “Klinik ve
Arastirma Etkileri” ve “Sonu¢” bolumlerini icermelidir.
Derleme tirtindeki yazilarla ilgili kisitlamalar igin ltt-
fen Tablo 1’i inceleyiniz.

Olgu Sunumu: Olgu sunumlari i¢in sinirli sayida yer
ayrilmakta ve sadece ender gorilen, tani ve tedavisi
glic olan hastaliklarla ilgili, yeni bir yontem oneren, ki-
taplarda yer verilmeyen bilgileri yansitan, ilgi cekici ve
ogretici 6zelligi olan olgular yayina kabul edilmektedir.
Ana metin; “Giris”, “Olgu Sunumu” ve “Tartisma” alt
basliklarint icermelidir. Olgu Sunumlariyla ilgili kisitla-
malar icin ltitten Tablo 1'i inceleyiniz.

Editore Mektup: Dergide daha 6nce yayinlanan bir
yazinin 6nemini, gozden kacan bir ayrintisini ya da
eksik kisimlarini tartisabilir. Ayrica derginin kapsamina
giren alanlarda okurlarin ilgisini ¢cekebilecek konular
ve ozellikle egitici olgular hakkinda da Editére Mektup
formatinda yazilar yayinlanabilir. Okuyucular da ya-
yinlanan yazilar hakkinda yorum iceren Editore Mek-
tup formatinda yazilarini sunabilirler. Ozet, anahtar
sozcuk, tablo, sekil, resim ve diger gorseller kullanil-
maz. Ana metin alt basliksiz olmalidir. Hakkinda mek-
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tup yazilan yayina ait cilt, yil, sayi, sayfa numaralari,
yazi basligi ve yazarlarin adlari acik bir sekilde belirtil-
meli, kaynak listesinde yazilmali ve metin i¢inde atifta
bulunulmalidir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonra-
sinda sunulmali, ana metin icerisindeki gecis siralarina
uygun olarak numaralandirilmadir. Tablolarin tizerinde
tanimlayici bir bashk yer almali ve tablo icerisinde ge-
cen kisaltmalarin acilimlari tablo altina tanimlanma-
lidir. Tablolar Microsoft Office Word dosyasi icinde
“Tablo Ekle” komutu kullanilarak hazirlanmali ve kolay
okunabilir sekilde diizenlenmelidir. Tablolarda sunulan
veriler ana metinde sunulan verilerin tekrari olmamali;
ana metindeki verileri destekleyici nitelikte olmalilardir.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG for-
matinda) ayri dosyalar halinde sisteme yiiklenmelidir.
Gorseller bir Word dosyasi dokiimani ya da ana do-
kiiman igerisinde sunulmamalidir. Alt birimlere ayrilan
gorseller oldugunda, alt birimler tek bir gorsel iceri-
sinde verilmemelidir. Her bir alt birim sisteme ayr bir
dosya olarak ytiklenmelidir. Resimler alt birimleri belli
etme amaciyla etiketlenmemelidir (a, b, ¢ vb.). Resim-
lerde altyazilar desteklemek icin kalin ve ince oklar,
ok baslari, yildizlar, asteriksler ve benzer isaretler kul-
lanilabilir. Makalenin geri kalaninda oldugu gibi resim-
ler de kor olmahidir. Bu sebeple, resimlerde yer alan
kisi ve kurum bilgileri de korlestirilmelidir. Gorsellerin
minimum ¢ozinirligia 300DPI olmalidir. Degerlendir-
me surecindeki aksakliklari 6nlemek icin gonderilen
bitiin gorsellerin ¢oztnurligi net ve boyutu buyuk
(minimum boyutlar 100x100 mm) olmalidir. Resim alt-
yazilari ana metnin sonunda yer almahdir.

Makale icerisinde gecen tim kisaltmalar, ana metin ve
Ozette ayri ayri olmak dzere ilk kez kullanildiklari yer-
de tanimlanarak kisaltma tanimin ardindan parantez
icerisinde verilmelidir.

Ana metin icerisinde cihaz, yazilim, ilag vb. Grlnler-
den bahsedildiginde trintn ismi, Ureticisi, Gretildigi
sehir ve Ulke bilgisini iceren triin bilgisi parantez icin-
de verilmelidir; “Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)”.

Tim kaynaklar, tablolar ve resimlere ana metin icinde
uygun olan yerlerde sirayla numara verilerek atif yapil-
malidir.

Ozgiin arastirmalarin kisitlamalari, engelleri ve yeter-
sizliklerinden Sonug¢ paragrafi 6ncesi “Tartisma” bolu-
miinde bahsedilmelidir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih edil-
melidir. Kaynaklarin dogrulugundan yazarlar sorum-
ludur. Kaynaklar Vancouver referans bicimine uygun
olarak hazirlanmalidir. Atf yapilan erken cevrimici
makalelerin DOl numaralari mutlaka saglanmalidir.
Dergi isimleri Index Medicus/Medline/PubMed’de yer
alan dergi kisaltmalari ile uyumlu olarak kisaltilmalidir.
Alti ya da daha az yazar oldugunda tiim yazar isimleri
listelenmelidir. Eger 7 ya da daha fazla yazar varsa ilk 6
yazar yazildiktan sonra “et al.” konulmalidir. Ana me-
tinde kaynaklara atif yapilirken parantez icinde Arabik
numaralar kullanilmahdir. Farkli yayin tirleri icin kay-
nak stilleri asagidaki 6rneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F
Zieleskiewicz L, Nafati C, Albanese J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch  130/0.4 and hydroxyethylstarch
200/0.6. BrJ Anaesth 2015; 115: 797-8.

Kitap boliimii: Sherry S. Detection of thrombi. In: Stra-
uss HE, Pitt B, James AE, editors. Cardiovascular Medi-
cine. St Louis: Mosby; 1974.p.273-85.

Tek yazarl kitap: Cohn PE Silent myocardial ischemia
and infarction. 3rd ed. New York: Marcel Dekker; 1993.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale tiirii Sozciik limiti  Ozet sozciik limiti ~ Kaynak limiti  Tablo limiti ~ Resim limiti

Ozgiin Arastirma 3500 250 (Alt bagliklr) 30 6 7 ya da toplamda 15 resim
Derleme 5000 250 50 6 10 ya da toplamda 20 resim
Olgu Sunumu 1000 200 15 Tablo yok 10 ya da toplamda 20 resim
Editore Mektup 500 Uygulanamaz Tablo yok Resim yok
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Yazar olarak editor(ler): Norman 1, Redfern SJ, editors.
Mental health care for elderly people. New York: Chur-
chill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security
in medical informatics. In: Lun KC, Degoulet P Piem-
me TE, Rienhoff O, editors. MEDINFO 92. Proceedin-
gs of the 7th World Congress on Medical Informatics;
1992 Sept 6-10; Geneva, Switzerland. Amsterdam:
North-Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P Golladay K. Pay-
ment for durable medical equipment billed during skil-
led nursing facility stays. Final report. Dallas (TX) Dept.
of Health and Human Services (US). Office of Evalua-
tion and Inspections: 1994 Oct. Report No: HHSIGOE
169200860.

Tez: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (dissertation). St. Louis
(MO): Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basilmamis yazilar:
Leshner Al. Molecular mechanisms of cocaine addicti-
on. N Engl ] Med In press 1997.

Erken Cevrimici Yayn: Aksu HU, Ertirk M, Gl M,
Uslu N. Successful treatment of a patient with pulmo-
nary embolism and biatrial thrombus. Anadolu Kardi-
yol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062.
[Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS. Factors
in the emergence of infectious diseases. Emerg Infect
Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http;/ www.
cdc.gov/ncidodIEID/cid.htm.
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REVIZYONLAR

Yazarlar makalelerinin revizyon dosyalarini gonderir-
ken, ana metin tzerinde yaptiklari degisiklikleri isa-
retlemeli, ek olarak, hakemler tarafindan 6ne siiriilen
onerilerle ilgili notlarini “Hakemlere Cevap” dosyasin-
da gondermelidir. Hakemlere Cevap dosyasinda her
hakemin yorumunun ardindan yazarin cevabi gelme-
li ve degisikliklerin yapildigi satir numaralari da ayri-
ca belirtilmelidir. Revize makaleler karar mektubunu
takip eden 30 gun igerisinde dergiye gonderilmelidir.
Makalenin revize versiyonu belirtilen sire icerisinde
yiklenmezse, revizyon secenegi iptal olabilir. Yazarla-
rin revizyon igin ek stireye ihtiyag duymalari durumun-
da uzatma taleplerini ilk 30 giin sona ermeden dergiye
iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama ve
bicim acisindan kontrol edilir. Yayin sireci tamamla-
nan makaleler, yayin planina dahil edildikleri sayiyla
birlikte yayinlanmadan 6nce erken cevrimici formatin-
da dergi web sitesinde yayina alinir. Kabul edilen ma-
kalelerin baskiya hazir PDF dosyalari sorumlu yazarla-
ra iletilir ve yayin onaylarinin 2 gtin icerisinde dergiye
iletilmesi istenir.

Bas Editor: Prof. Dr. Gokhan ipek

Adres: istanbul Universitesi-Cerrahpasa, Cerrahpasa
Tip Fakiiltesi, 34098, Fatih istanbul

Tel: 0212 4143000-22025

E-posta: gokhanipek@superonline.com

Yayinci: AVES

Adres: Buiytikdere Caddesi, 105/9 34394 Mecidiyekoy,
Sisli, istanbul, Tiirkiye

Tel: +90 212 217 17 00

Faks: +90 212 217 22 92

E-posta: info@avesyayincilik.com

Web sayfasi: avesyayincilik.com
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INSTRUCTIONS TO AUTHORS

Cerrahpasa Medical Journal 2019

Context

Cerrahpasa Medical Journal is an international, scien-
tific, open access periodical published in accordance
with independent, unbiased, and double-blinded
peer-review principles. The journal is the official pub-
lication of istanbul University-Cerrahpasa, Cerrahpasa
School of Medicine, and it is published triannually on
April, August, and December. The publication languag-
es of the journal are Turkish and English.

Cerrahpasa Medical Journal (Cerrahpasa Med J) aims
to contribute to the literature by publishing manuscripts
at the highest scientific level on all fields of medicine.
The journal publishes original articles, case reports,
reviews, and letters to the editor that are prepared in
accordance with ethical guidelines.

The target audience of the journal includes researchers,
physicians and healthcare professionals who are inter-
ested or working in in all medical disciplines

Editorial and Publication Process

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Council of Medical Journal Editors (ICM-
JE), the World Association of Medical Editors (WAME),
the Council of Science Editors (CSE), the Committee on
Publication Ethics (COPE), the European Association
of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal conforms
to the Principles of Transparency and Best Practice in
Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be ac-
cepted for publication. Manuscripts submitted for evalu-
ation should not have been previously presented or al-
ready published in an electronic or printed medium. The
journal should be informed of manuscripts that have been
submitted to another journal for evaluation and rejected
for publication. The submission of previous reviewer re-
ports will expedite the evaluation process. Manuscripts
that have been presented in a meeting should be submit-
ted with detailed information on the organization, includ-
ing the name, date, and location of the organization.

Peer-review Process

Manuscripts submitted to Cerrahpasa Medical Journal
will go through a double-blind peer-review process. Each
submission will be reviewed by at least two external, in-
dependent peer reviewers who are experts in their fields
in order to ensure an unbiased evaluation process. The

editorial board will invite an external and independent
editor to manage the evaluation processes of manuscripts
submitted by editors or by the editorial board members
of the journal. The Editor in Chief is the final authority in
the decision-making process for all submissions.

Ethical Procedures

An approval of research protocols by the Ethics Com-
mittee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Hu-
man Subjects,” amended in October 2013, www.wma.
net) is required for experimental, clinical, and drug
studies and for some case reports. If required, ethics
committee reports or an equivalent official document
will be requested from the authors. For manuscripts
concerning experimental research on humans, a state-
ment should be included that shows that written in-
formed consent of patients and volunteers was obtained
following a detailed explanation of the procedures that
they may undergo. For studies carried out on animals,
the measures taken to prevent pain and suffering of the
animals should be stated clearly. Information on patient
consent, the name of the ethics committee, and the eth-
ics committee approval number should also be stated in
the Materials and Methods section of the manuscript. It
is the authors’ responsibility to carefully protect the pa-
tients” anonymity. For photographs that may reveal the
identity of the patients, signed releases of the patient or
of their legal representative should be enclosed.

Plagiarism

Cerrahpasa Medical Journal is extremely sensitive about
plagiarism. All submissions are screened by a similarity
detection software (iThenticate by CrossCheck) at any
point during the peer-review or production process.
Even if you are the author of the phrases or sentences,
the text should not have unacceptable similarity with
the previously published data.

When you are discussing others’ (or your own) previ-
ous work, please make sure that you cite the material
correctly in every instance.

In the event of alleged or suspected research miscon-
duct, e.g., plagiarism, citation manipulation, and data
falsification/fabrication, the Editorial Board will follow
and act in accordance with COPE guidelines.

Authorship

Each individual listed as an author should fulfill the
authorship criteria recommended by the International
Committee of Medical Journal Editors
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(ICMJE - www.icmje.org). The ICMJE recommends that
authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or in-
terpretation of data for the work; AND

2. Drafting the work or revising it critically for import-

ant intellectual content; AND

Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appro-
priately investigated and resolved.

w

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions of
their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four crite-
ria should be identified as authors. Those who do not
meet all four criteria should be acknowledged in the
title page of the manuscript.

Cerrahpasa Medical Journal requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download
through http://ctf.dergisi.org) during the initial sub-
mission process in order to act appropriately on au-
thorship rights and to prevent ghost or honorary au-
thorship. If the editorial board suspects a case of “gift
authorship,” the submission will be rejected without
further review. As part of the submission of the man-
uscript, the corresponding author should also send
a short statement declaring that he/she accepts to
undertake all the responsibility for authorship during
the submission and review stages of the manuscript.

Conflict of Interest Declarations

Cerrahpasa Medical Journal requires and encourages
the authors and the individuals involved in the evalu-
ation process of submitted manuscripts to disclose any
existing or potential conflicts of interests, including fi-
nancial, consultant, and institutional, that might lead
to potential bias or a conflict of interest. Any financial
grants or other support received for a submitted study
from individuals or institutions should be disclosed to
the Editorial Board. To disclose a potential conflict of
interest, the ICMJE Potential Conflict of Interest Disclo-
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sure Form should be filled in and submitted by all con-
tributing authors. Cases of a potential conflict of inter-
est of the editors, authors, or reviewers are resolved by
the journal’s Editorial Board within the scope of COPE
and ICMJE guidelines.

The Editorial Board of the journal handles all appeal
and complaint cases within the scope of COPE guide-
lines. In such cases, authors should get in direct con-
tact with the editorial office regarding their appeals
and complaints. When needed, an ombudsperson
may be assigned to resolve cases that cannot be re-
solved internally. The Editor in Chief is the final au-
thority in the decision-making process for all appeals
and complaints.

Copyright and Licensing

Cerrahpasa Medical Journal requires each submission
to be accompanied by a Copyright License Agreement
(available for download at http://cjm.istanbulc.edu.tr/
en/_. When using previously published content, in-
cluding figures, tables, or any other material in both
print and electronic formats, authors must obtain per-
mission from the copyright holder. Legal, financial and
criminal liabilities in this regard belong to the author(s).
By signing the Copyright License Agreement, authors
agree that the article, if accepted for publication by the
Cerrahpasa Medical Journal, will be licensed under a
Creative Commons Attribution-NonCommercial 4.0
International License (CC-BY-NC).

By publishing their content in Cerrahpasa Medical
Journal, authors retain copyright of their work.

Disclaimer

Statements or opinions expressed in the manuscripts
published in Cerrahpasa Medical Journal reflect the
views of the author(s) and not the opinions of the editors,
the editorial board, or the publisher; the editors, the edi-
torial board, and the publisher disclaim any responsibil-
ity or liability for such materials. The final responsibility
in regard to the published content rests with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work in
Medical Journals (updated in December 2018 - http://
www.icmje.org/icmje-recommendations.pdf). Authors
are required to prepare manuscripts in accordance
with the CONSORT guidelines for randomized re-
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search studies, STROBE guidelines for observational
original research studies, STARD guidelines for studies
on diagnostic accuracy, PRISMA guidelines for system-
atic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies, and TREND guidelines
for non-randomized public behavior.

Manuscripts can only be submitted through the journal’s
online manuscript submission and evaluation system,
available at http://cjm.istanbulc.edu.tr/en/_Manuscripts
submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the ed-
itorial office staff will ensure that the manuscript has
been prepared and submitted in accordance with the
journal’s guidelines. Submissions that do not conform
to the journal’s guidelines will be returned to the sub-
mitting author with technical correction requests.

Authors are required to submit the following:

¢ Copyright Agreement Form,

e Author Contributions Form, and

e |CMJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors)

during the initial submission. These forms are available
for download at http://cjm.istanbulc.edu.tr/en/_

Preparation of the Manuscript

Title page: A separate title page should be submitted
with all submissions and this page should include:

e The full title of the manuscript as well as a short ti-
tle (running head) of no more than 50 characters,

e Name(s), affiliations, highest academic degree(s),
and ORCID IDs of the author(s),

e Grant information and detailed information on
the other sources of support,

e Name, address, telephone (including the mobile
phone number) and fax numbers, and email ad-
dress of the corresponding author,

e Acknowledgment of the individuals who contrib-
uted to the preparation of the manuscript but who
do not fulfill the authorship criteria.

Abstract: A Turkish and an English abstract should be
submitted with all submissions except for Letters to the
Editor. The abstract of Original Articles should be struc-
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tured with subheadings (Objective, Methods, Results,
and Conclusion). Please check Table 1 below for word
count specifications.

Keywords: Each submission must be accompanied by
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Oz
Uriner sistem tas hastalig tedavi yonetimindeki ilerlemelere ragmen taslarin dogal seyrine dair yeterince veri bulunmamaktadir. Bu
derlemenin amaci asemptomatik bobrek taglarinin dogal seyri ve aktif izlemin sonuglarini giincel calismalar isiginda sunmaktir. Mevcut
bulgular 1siginda asemptomatik bobrek tasglarinin %3-30 spontan olarak dusttugt, %12-50 semptomatik hale geldigi, semptom ve bul-
gular ile %10-26 oraninda girisim gerekliligi dogdugu, %21-66 oraninda ise taglarda btytime gozlendigi sylenebilir. Profilaktik tedavi
yontemlerinin sonuglari ile karsilastirildiginda uygun vakalarda aktif izlem 6nerilebilir.
Anahtar Sozciikler: Bobrek tasi, aktif izlem, takip, kalkiil, asemptomatik
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Active surveillance for asymptomatic kidney stones
Abstract

Despite the advances in the management of urinary tract stone disease, data on the natural history of stones are insufficient. Therefore,
the aim of this review is to present the natural history of asymptomatic kidney stones and the results of their active surveillance in the
light of the current studies.Taking into account the current findings, it can be said that asymptomatic kidney stones transit spontaneously
in 3%-30% of patients, become symptomatic in 12%-50%, and necessitate active treatment in 10%—-26%. Active surveillance may be

recommended in appropriate cases considering the results of prophylactic treatments.

Keywords: Kidney stone, active surveillance, follow-up, calculi, asymptomatic

o0
riner sistem tas hastaligi tedavi yonetimindeki iler-

lemelere ragmen hangi tasin diisecegi hangi tasin
biyuyebilecegini 6ngorme konusunda yeterince kanit
bulunmamaktadir [1]. Ote yandan tani testlerinin du-
yarlihginin artmasiyla asemptomatik bobrek taglarinin
insidansi da artmaktadir [2, 3]. Literatiirde yer alan
retrospektif bir insidans calismasinda herhangi bir
endikasyon ile batin ve retroperitoneal ultrasonogra-
fik gortntileme yapilan hastalarda %29-45 oraninda
asemptomatik bobrek tasi saptandigi bildirilmistir [4].
Bu nedenle asemptomatik bobrek taslarinin dogal sey-
rine dair kanit sunan ¢alismalarin ayri bir 6nemi vardir.
Bobrek taslarinda izlem tagin dogal seyrine baghdir. Av-
rupa Uroloji Dernegi 6 aydan uzun siire klinik olarak
stabil seyreden asemptomatik taslarin takip edilebilece-
gini onermektedir [5]. Mevcut kanitlar isiginda asemp-
tomatik taslarin aktif izlemi siklikla uygulanmaktadir.
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Bu derlemenin amaci asemptomatik bobrek taglari-
nin dogal seyri ve aktif izlemin sonuclarini giincel ca-
lismalar 1s18inda sunmaktir.

Kanitlarin Toplanmasi

1990-2017 yillar arasinda asemptomatik bobrek
taslarinda aktif izleme yonelik yapilmis orijinal ca-
lismalar ve derlemeleri iceren bir Medline taramasi
yapildi. Anahtar kelimeler olarak; ‘asymtomatic re-
nal calculi, natural history, asymtomatic renal stone,
active surveillance’ kullanildi. Toplam 783 sonucun
sirastyla basliklari ve ozetleri incelenerek elemeye
tabi tutuldu. Uygun bulunan 12 calisma derlemeye
dahil edildi.

Mevcut bulgular 1siginda asemptomatik bobrek
taglarinin %3-30 spontan olarak dusttgi, %12-50
semptomatik hale geldigi, semptom ve bulgular ile
%710-26 oraninda girisim gerekliligi dogdugu, %21-
66 oraninda ise taglarda bliytime gozlendigi soyle-
nebilir. Aktif izlem basarisizligi ya da klinik progres-
yon faktorleri olarak tasin buyukligt, lokalizasyonu,
daha 6nceden tas hikayesi ve birden ¢ok tas varlig
sayilabilir.
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Kanitlarin Sentezi

Aktif izlem klinik sonuclari semptom gelisimi, girisim
gerekliligi (tas cerrahisi, sok dalgasi ile tag kirma (SWL)
ya da nefrektomi), spontan pasaj ve tas biiyimesi ola-
rak gruplandi. Spontan pasaj disindaki klinik sonuclar
hastalik progresyonu ya da aktif izlem basarisizhigi ola-
rak da tanimlanabilir. Klinik sonuglarin 6zeti de Tablo
1’de sunulmustur.

Semptom gelisimi

Bobrek taslari genellikle yan agrisi, bunun siddetli
bir sekli olan renal kolik ve makroskopik hemattiri ile
semptomatik hale gelir. Tabloya idrar yolu enfeksiyo-
nunun eklenmesi halinde yan agrisina ates, bulanti,
kusma ve distri eslik eder. Semptom gelisimi ile ilgili
veri iceren 8 calisma incelendi [6-13].

Dropkin ve ark. [6] 2015 yilinda yaptigi, 110 hasta-
dan olusan prospektif bir kesitsel calismada hastalar
41+19 ay takip edilmis. Bu stirede taslarin %28’inde
semptom gelistigi gozlenmistir. Alt pol taslarinin bob-
regin diger lokalizasyonlarinda yerlesen taslara gore
istatistiksel olarak anlamli diizeyde daha az sempto-
ma neden oldugu saptanmistir (%24,3’e karsi %40,6).
Yapilan multivaryan analize gore alt pol lokalizasyo-
nu semptom gelisimini 6ngormede tek bagimsiz risk
faktorti olarak bulunmustur. Semptom gelisen taslarin
cogunda (%60) cerrahi tedaviye gerek gortlmdastir.

2007 yilinda yayimlanan Inci ve ark. [7] ¢alismasin-
da ise %13 oraninda semptom gelisimi gdzlenmistir.
Ayni sekilde prospektif kesitsel bir dizayni olan bu ca-
lismada hastalar ortalama 52 ay takip edilmistir. Ancak
sadece tani aninda alt polde asemptomatik tasi olan 24
hasta calismaya dahil edilmistir. Bu oranin ilk calisma-
daki alt pol taglar alt grubunun semptom oranlarindan
(%24,3) daha az olmasi hasta sayisinin az olmasina
baglandi.

Burgher ve ark. [9] yaptigi bir baska calismada ise
ortalama 3,26 yillik takipte hastalarin yarisindan faz-
lasinda agri gelistigi gozlenmistir. Bu oran saptanan
en yiiksek semptom oraniydi. Fakat tam boyutu orta-
lamasi diger calismalara gore nispeten buytk idi (10,1
mm). 1992 yilinda Glowacki ve ark. [8] yaptigi 6nci
calismada ise bu oran %32 saptanmistir. Hastalar bu
calismada ortalama 31,6 ay takip edilmistir. Bu ca-
lismada agn gelisimi ile tas icerigi, idrar volimu ve
sollit konsanstrasyonu arasindaki iliski incelenmis ve
istatistiksel anlamli bir sonuca varilamamistir. Bunun
yaninda tas hikayesi ve tas sayisi ile semptom gelisimi
arasinda lineer bir iliski saptanmistir. Burgher ve ark.
[9] calismasinda ise bu iliski dogrulanamamistir.

En cok hasta iceren calisma 2013 yilinda Kang ve
ark. [13] tarafindan yayimlanmistir. Bu retrospek-
tif calisma 347 hastadan olusmus olup, hastalarin
%24,5'inde semptom gelisimi gozlenmistir. Hastalarin
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yaklasik olarak 2 yil takip edildigi diger ti¢ calismada
ise %12 ile %26 arasinda semptom gelisim orani bil-
dirilmistir [10-12].

Tasa yonelik girisim gerekliligi

Asemptomatik taglara ne zaman girisim yapilmasi
gerektigi hala tartismali bir konudur. Yuruk ve ark. [14]
yaptigl randomize klinik calismada ise asemptomatik
alt pol taglarinda PCNL, SWL ve aktif izlemin sonucla-
r karsilastinlmistir. Yaklasik 2 yillik bir takip sonunda
girisim uygulanan gruplarin yarisi tassiz hale gelirken
aktif izlem hastalarinin yaklasik %20’sinde girisime ge-
rek gortulmastir. Keeley ve ark. [11] yaptigi profilaktik
SWL ve aktif izlemin karsilastirildigi randomize klinik
bir calismada ortalama 2,2 yillik izlem sonucunda
%10 oraninda girisim gerekliligi dogmustur. Profilaktik
SWL'nin hastalarda tassizlik, hayat kalitesi ya da semp-
tom gelisimi acisindan herhangi bir avantaj saglamadi-
g1 saptanmustir.

Spontan pasaj

Bobrek taglari yercekiminin etkisi, pelvikalisiyel ve
ureterik peristaltizm ile spontan olarak disebilmekte-
dir. Spontan pasajin hizlanmasi icin hastalara hareket
etmeleri ve bol sivi tiiketmeleri tavsiye edilir.

10 ¢alisma spontan pasaj oranlari acisindan incelen-
di [6-8, 10, 11, 13-17]. Koh ve ark. [15] 2012 yilinda
yaptigi retrospektif calismada 50 hastanin ortalama 46
aylik takibi sonucunda spontan pasaj orani %20 sap-
tanmistir. Boyutu 5 mm ve daha kiiciik olan taslarin
dists oranlari istatistiksel olarak anlamli oranda yiik-
sek tespit edilmistir. Fakat tani anindaki tas lokalizas-
yonu ile spontan pasajlari arasinda anlamli bir iliski
saptanmamustir. Takip boyunca alt pol taslarinda %16
oraninda pasaj gozlenmistir.

Hastalarin en uzun sure takip edildigi calisma ise
2007 yilinda Inci ve ark. [7] tarafindan yapilmistir. Or-
talama 52 ay boyunca izlenen hastalarda ayni sekilde
%20 spontan pasaj bildirilmistir. Fakat bu calismada
sadece alt kaliks taslari incelenmistir. Yapilan bir baska
calismada alt kaliks taglarinda en distk spontan pasaj
orani bildirildi (%3,1). Hastalarin iki yildan daha kisa
bir stire takip edildigi bu calismada sadece bir hasta-
da pasaj gozlenmistir [14]. Her ne kadar 347 hastanin
incelendigi bir calisma olsa da diger calismalara gore
Kang ve ark. [13] cok daha kiictik taslari gozlemlemis-
tir (ortalama 4 mm). Bu calismada %29 ile en yiksek
spontan pasaj orani bildirilmistir. Bunlardan Dropkin
ve ark. [6] alt kaliks taslarini ayrica degerlendirdigi ca-
lismada diger lokalizasyonlara gore belirgin derecede
distk pasaj saptanmistir (%2,9). Son yillarda yayim-
lanan sadece alt kalikste asemptomatik tasi olan ¢o-
cuklarin dahil edildigi iki calismada benzer takip si-
relerine ragmen oldukga farkli spontan pasaj oranlari
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Hasta Ortalama tas Ortalama takip Toplam oran
Calisma sayisi  boyutu (mm) siiresi (ay) Alt pol % % n/N
Spontan pasaj Koh ve ark. (2012) [15] 50 5,7 46 16,2 (6/37) 20 (10/50)
Inci ve ark. (2007) [7] 24 8,8 52,3 20 (5/24) 20 (5/24)
Yuruk ve ark. (2010) [14] 32 N/A 19,4 3,1(1/32) 3,1(1/32)
Keeley ve ark. (2001) [11] 99 N/A 26,4 N/A 16 (9/99)
Glowacki ve ark.(1992) [8] 107 N/A 32 N/A 15 (16/107)
Dropkin ve ark. (2015) [6] 110 7+4,2 41+19 2,9 (2/70)* 9 (12/193)*
Sener ve ark. (2015) [10] 50 7,9+0,7 21+3,6 10 (5/50) 10 (5/50)
Kang ve ark. (2013) [13] 347 4 31 N/A 29,1 (101/347)
Telli ve ark. (2017) [16] 110 >7 40,8+20,8 9,1 9,1
(cocuk)
Dos S. ve ark.(2016) [17] 224 5 35 53,6 53,6
(cocuk) (120/224) (120/224)
Semptom Dropkin ve ark. (2015) [6] 110 7+4,2 41+19 24,3* 28*
gelisimi )
Inci ve ark. (2007) [7] 24 8,8 52,3 13 13
Glowacki ve ark.(1992) [8] 107 N/A 32 N/A 32
Burgher ve ark. (2004) [9] 300 10,8 39 N/A 50
Sener ve ark. (2015) [10] 50 7,9+0,7 21+3,6 12 (6/50) 12 (6/50)
Keeley ve ark. (2001) [11] 99 N/A 26,4 N/A 17 (17/99)
Seseke ve ark. (2011) [12] 104 N/A 25 N/A 26 (27/104)
Kang ve ark. (2013) [13] 347 N/A 19 N/A 24,5 (85/347)
Tasin Hubner ve ark. (1990) [18] N/A N/A N/A N/A 45
Blytlimesi
Burgher ve ark. (2004) [9] 300 10,8 39 61 51
Inci ve ark. (2007) [7] 24 8,8 52,3 33,3 33,3 (9727)**
(9727)**
Dropkin ve ark. (2015) [6] 110 7+4,2 41+19 18,6 21%*
(13/70)*
Seseke ve ark. (2011) [12] 104 N/A 25 N/A 37,5 (39/104)
Sener ve ark. (2015) [10] 50 7,9+0,7 21+3,6 66 (33/50) 66 (33/50)
Girigim Dropkin ve ark. (2015) [6] 110 7+4,2 41+19 18,6 19 (27/139)*
gerekliligi (13/70)*
Inci ve ark. (2007) [7] 24 8,8 52,3 12 (3/24) 12 (3/24)
Yuruk ve ark. (2010) [14] 32 N/A 19,4 18,7 (7/32) 18,7 (7/32)
Burgher ve ark. (2004) [9] 300 10,8 39 N/A 26
Dos S. ve ark.(2016) [17] 224 5 35 21,4 21,4 (48/224)
(cocuk) (48/224)
Keeley ve ark. (2001) [11] 99 N/A 26,4 N/A 10 (10/99)

*Hasta sayisi yerine tas sayisi
**Hasta sayisi yerine renal tinite sayisi kullanilmig
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rapor edilmistir. Farkliligin ortalama tas boyutlarindan
kaynaklandig dtstiniImustar [16, 17].

Tasin biiyiimesi

Dropkin ve ark. [6] tarafindan 110 hasta ve 160
asemptomatik bobrek taginin dahil edildigi giincel bir
calismada taslarin %21’inde tani anindaki boyutla-
rina gore %50 ve lzerinde biylime gozlenmistir. Bu
calismada hastalar ¢ogunlukla ultrasonografik gortin-
tilemeler ile degerlendirilmistir. Ancak unutulmamali-
dir ki, farkh kisiler tarafindan ya da farkli zamanlarda
yapilan ultrasonografik degerlendirmelerinde 6zellikle
kicuk taslarin boyutlarinda ytiksek oranda tutarsizlik
oldugu bilinmektedir.

Alt kaliks taglarini inceleyen bir baska calismada ise
%33 blytme gozlenmistir. Fakat ilk calismadan fark-
Ii olarak taslarin ¢apindaki herhangi bir artis anlamli
kabul edilerek orana dahil edilmistir [7]. Sener ve ark.
[10] tarafindan alt kaliks taslarina yonelik yapilan ca-
lismada ise %66 tas buiytimesi saptanmistir. Oranlarin
bu kadar farkli olmasi tag biiytimesi taniminin ¢alisma-
lar arasinda farkhlik gostermesine baglanmistir.

Burgher ve ark. [9] yaptigi 300 erkek hastadan olu-
san retrospektif calismaya gore tani aninda biiytik olan
taslar kicuklere gore daha az biyime gostermistir.
Ayni calismada alt pol taslarinda biyime oranlar di-
ger lokalizasyona gore istatistiksel olarak anlamli dere-
cede yuksek bulunmustur.

Nefrektomi gerekliligi

Asemptomatik bobrek taslarinin takibinde en cekini-
len sonug¢ asemptomatik bir obstriiksiyon stireci sonu-
cunda bobregin tim fonksiyonlarini geri déntsiimstiz
olarak kaybetmesidir. Calismalarin hicbirinde nefrek-
tomi gerektirecek kalict bir bobrek hasari gelisimi bil-
dirilmemistir.

Sonuc¢

Mevcut bulgular 1siginda asemptomatik bobrek tas-
larinin %3-30 spontan olarak distugt, %12-50 semp-
tomatik hale geldigi, semptom ve bulgular ile %10-26
oraninda girisim gerekliligi dogdugu, %21-66 oranin-
da ise taslarda biyime gozlendigi soylenebilir. Aktif
izlem basarisizhigl ya da klinik progresyon faktorleri
olarak tasin buyukligi, lokalizasyonu, daha 6nceden
tas hikayesi ve birden cok tas varligi sayilabilir. Profi-
laktik tedavi yontemlerinin sonuclari ile karsilastirnildi-
ginda uygun vakalarda aktif izlem onerilebilir.
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Oz
Amag: Puromisin aminontikleozid nefroz (PAN), proteiniiri ile seyreden podosit yaralanmasi modeli olarak yaygin bir sekilde kullanil-
maktadir. Deneysel olarak uyarilmis PAN hayvan modellerinde, minimal degisikliklere sahip insan nefrotik sendromu ve fokal segmental
glomerulosklerozdakine benzer histolojik degisiklikler gosterilmis, ancak etki mekanizmasi tam olarak anlagilamamustir. Yapilan calisma-
lar, cogu kronik bobrek hasarlarinda, ekstraselltiler matriks (ESM) birikiminin gortildigi ve bu siirecte transforming biytime faktori-f1
(TGF-B1)'in anahtar bir rol oynadigi gosterilmistir. Bu calismada biz, kronik PAN uyarili sican bobrek glomertillerinde, TGF-B1 ekspres-
yonu ve mezangial matriks (MM) birikimi arasindaki iliskiyi, bobrek fonksiyonu ve ultrastriiktiirel degisikliklerle incelemeyi amacladik.

Yontemler: Bu ¢alisma icin 12 erkek Wistar albino sican iki gruba ayrildi: kontrol grubu ve kronik grup (n=6). Biitiin veriler istatistiksel
olarak One-way ANOVA testi ile analiz edildi.

Bulgular: Proteiniiri seviyeleri kronik nefroz grubunda kontrolden yiiksek (p<0,0025), serum albiimin ve kreatinin klirens degerleri ise
oldukga diisiiktii (p<0,05). PAN nefrozlu sicanlarin glomeriillerinde, hem TGF-B1 ekspresyonu hem de MM birikimi belirgin sekilde
artmisti. Kronik PAN grubunun glomertillerinin ultrastriiktirel goriintilerinde artmis MM icerisinde apoptotik endotel ve mezangial hiic-
relere, interstisyal kollajene ve makrofajlara rastladik.

Sonug: Bulgularimiz, kronik PAN uygulamasinin bobrek fonksiyonlarinda bozulma ile birlikte, glomertilde TGF-B1 ekspresyonu, MM
artisina, interstisyal kollajen olusumuna ve makrofajlarin gégiine neden olan bir nefrotik sendromu indiikledigini diistindtirmektedir.
Bu calisma, ikili isaretlemelerle TGF-B1’in ana kaynaginin ve TGF-B1 sinyal yolaklarinin belirlenmesi icin daha ileri calismalara ihtiyag
duymaktadir.

Anahtar Sozciikler: Mezangial matriks, puromisin aminoniikleozid nefroz, TGF-$1, ultrastriktir
Cerrahpasa Tip Derg 2019, 43(1): 6-12

TGF-$1 expression and mesangial alterations in rat glomeruli of an experimental chronic nephrosis model

Abstract

Objective: Puromycine aminonucleoside nephrosis (PAN) is extensively used as an experimental model of proteinuria following podo-
cyte injury. In PAN animal models, nephrotic syndrome with minimal change disease and focal segmental sclerosis-like nephritis is
demonstrated to be similar to that in human; however, the real mechanism of PAN is not yet elucidated. Evidence shows that transforming
growth factor-f1 (TGF-B1) plays a key via stimulating matrix protein synthesis of both glomerular epithelial and mesangial cells. In this
study, we aimed to examine the relationship between TGF-f expression and accumulation in mesangial matrix (MM) by the changes in
renal function and ultrastructure alterations in renal glomeruli of the chronic PAN induced rats.

Methods: Twelve male Wistar albino rats were divided into two groups: control group (n=6), chronic group (n=6). All data was statisti-
cally analyzed by One-way ANOVA Test.

Results: Proteinuria levels in the chronic nephrosis groups were greater than the control (p<0.0025) whereas the levels of serum albumin
and creatinine clearances were progressively decreased (p<0.05). TGF-f1 expression and MM were both significantly increased in PAN
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group. Ultrastructural images of glomeruli of PAN showed apoptotic endothelium and mesangial cells, interstitial collagen and macro-

phages in increased MM.

Conclusion: Our findings suggest that chronic PAN application induces a nephrotic syndrome, leading to renal impairment by TGF-B1
expression in glomeruli, increase in MM, formation of abundant interstitial collagen, and migration of macrophages. We suggest that
chronic PAN progressively increases TGF-B1 expression and apoptosis following expansion of mesangial matrix in the affected glomeruli.
This study needs further researches to determine the main source and signal pathway of TGF-B1 expression by double staining methods.

Keywords: Mesangial matrix, puromycine aminonucleoside nephritis, TGF-$1, ultrastructure

eneysel olarak uyarilmis Puromisin aminonk-

leozid nefroz (PAN) hayvan modellerinde, masif
proteindiri ile seyreden ve glomerillerde, minimal de-
gisikliklere sahip insan nefrotik sendromu ile daha ileri
donemlerde, stireye bagli olarak gelisen fokal segmen-
tal glomerilosklerozdakine benzer histolojik degisik-
likler gosterilmis, ancak PAN'in etki mekanizmasi tam
olarak anlasilamamuistir [1, 2].

In vivo[3] ve in vitro [4] calismalarda da podositlerin
glomeruler kapillerlerin selektif permeabilitesini sagla-
mak ile alakali oldugu ve podosit ayaklarinin kaynas-
masi/cekilmesi neticesi slitpore sayisindaki azalmanin
ve onun haraplanmasi neticesi olusmus soyulmus glo-
meruler bazal membran (GBM) bolgelerinin artan pro-
teintriden sorumlu oldugu desteklenmistir [5-7].

Yapilan calismalar cogu kronik bobrek hasarlarinda,
glomertler hiicreler ve makrofajlarin mezangiyal hic-
relerin (MH) cogalmasini ve ekstraselltiler matriksin
(ESM) birikmesini tetikleyen MH biytme faktorlerini
salgiladigini gostermistir [8, 9]1. Bu sirecte etkili olan
faktorlerden biri, renal hastaliklarin ana profibroge-
nik biyiime faktori olan transforming biyiime fakto-
ri-p1'dir (TGF-B1) [3, 10]. TGF-B1 ayrica hiicre gogu,
proliferasyonu, farklilasmasi, hipertrofi ve apoptoz
gibi olaylarla da iliskilidir [4]. Hem glomertler epitel-
yal hem de mezangiyal hiicrelerde TGF-f1’in matriks
proteinlerinin sentezini uyarmasi, glomerilosklerozda
anahtar bir rol oynadiginin gostergesidir.

Biz de bu calismada, kronik PAN uyarili sican bob-
rek glomertllerinde, glomeriler fonksiyon, morfoloji
ve TGF-B1 ekspresyonu arasindaki iliskiyi incelemeyi
amacladik.

Gereg ve Yontemler

Hayvan calismalari

Calismada 90-120 gr agirliginda 12 adet erkek Wis-
tar Albino sican (istanbul Universitesi Cerrahpasa Tip
Fakiiltesi Deney Hayvanlari Uretim ve Arastirma labo-
ratuvari) ayri kafeslerde is1 ve nem kontrollii odalarda
12 saatlik giindliz/gece siklusunda tutuldu. Standart
sican besiniyle ve serbest sekilde ulasabildikleri cesme
suyu ile beslendi.

Deney hayvanlari kontrol ve kronik PAN olarak iki
gruba ayrildi (n=6). Kronik gruba, Marinides ve ark.’nin
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[5] kronik PAN modeline uygun olarak, %0,09’luk izo-
tonik sodyum kloriirde ¢ozindurilmis 1,67 mg puro-
misin aminontkleozid (PA) /100 g (Sigma Chemical Co
St. Louis, MO, USA) subkutan6z olarak ilk t¢ hafta,
haftada bir enjeksiyon; sonraki haftalarda iki haftada
bir enjeksiyon olmak tizere 12 hafta uygulandi. Hay-
vanlarin 1., 3., 5., 6. ve 7. enjeksiyonlari sonrasinda
24 saatlik idrarlari gtinliik olarak toplandi. Deney so-
nunda da eter anestezisi altinda kan 6rnekleri alinan
sicanlar Istanbul Universitesi hayvan etik kurulunun
kurallarina gore sakrifiye edildi ve sol bobrek dis kor-
teks parcalar ¢ikarildi.

Biyokimyasal analizler

Her sicanin giinliik idrar orneklerinden TCA yon-
temi ile proteintri olcimu yapildi [11]. Alinan kan
orneklerinde serum albumin [BCG metodu [12]] ve
kreatinin klirensi [Jaffe metodu [12]] 6lcimi yapildi.
Serum albumin seviyeleri klinik kimya analizeri ve kiti
kullanilarak olcildi (Architect C8000, Abbott, Illinois,
USA). Bitiin hayvanlar deney baslangicinda ve deney
sonunda tartildi.

Isik mikroskopik analizler

Nekropsiden sonra sol bobrek korteksi dokularinin
yarisi %10 noétral formol ile fikse edildi ve 1sik mik-
roskopi (IM) icin 5 pm kalinhiginda parafin kesitler
seklinde hazirlandi. Rutin IM takibinden sonra, PAS +
Hemalum uygulandi ve glomeril mezangiyal matriks
oranlari semi-kuantitatif olarak degerlendirildi [6]. Ay-
rica immumohistokimyasal incelemeler icin kesitlere
TGF-B1 antikorunu iceren ImmunoCruz TM Boyama
Sistemi (Santa Cruz Biotechnology, Santa Cruz CA,
USA), 3,3’-Diaminobenzidine (DAB) kromojen-subst-
rat, hematoksilen zit boyamalari uygulandi ve semi-ku-
antitatif olarak degerlendirildi. Negatif kontrol icin pri-
mer antikor uygulamasi disindaki tim proseddrler ayni
sekilde birer preparata uygulandi [7].

Mezangiyal matriks degerlendirmesi Raij ve ark.
nin yontemine gore yapildi [6]. PAS+Hemalum kesit-
leri mikroskop altinda (Olympus BX 61 mikroskopu,
Olympus DP 72 kamera sistemi atagmanh) 100x bu-
yltmede her kesitte rastgele 20 glomerulus sayilarak
degerlendirildi. Skorlar iki arastirmaci tarafindan kor
olarak mesengial matrix sahalari “0 ile +4” degerle-
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I. Seckin ve ark.

Tablo 1. Kontrol ve Kronik Faz Gruplarinda PAN enjeksiyonlari (enj) 6ncesi ve sonrasi protein degerleri (mg / 24 saat)

Proteiniiri Kontrol 1. enj 3. enj 5. enj* 6. enj 7. enj
Ortalama=Standart Sapma 4.87+3 5,18+2,2 34,39+7,6 40,96+12,7 184,23+81,5 247,5£90
*Proteindiri 5. enjeksiyonundan sonra artti
Tablo 2. Kontrol ve Kronik Faz Gruplarinin deneyin baslangicinda (Bas.) ve sonundaki biyokimyasal verileri
Proteiniiri Serum Albumin  Kreatinin Klirens idrar Hacmi
(mg/24 sa) (g/dL) (mL/dak) Agirhik (g) (cc/24 sa)
Kontrol Bas. 3,12+2,4 3,23+0,1 0,55+0,8 105+13,78 7,2+2,1
Son 4,87+3 140+15,49 11,5+2,3
Kronik Bas. 5,18+2.2 2,35+0,38** 0,29+0,1** 100+8,94 7%3,2
Son 247,50+90* 210+24,49%* 9+4,8**
Tum veriler ortalama+SS (medyan) olarak verildi
*p<0,0025
*p<0,05

ri arasinda derecelendirildi. Daha sonra [(skor x ayni
skordaki glomeril sayisi/20)+ (skor x ayni skordaki
glomerl sayisi/20)+(.....)x100=1 sicandaki MM orani]
formtlt ile deney gruplarindaki mezangiyal matriks
oranlari hesaplandi.

immunohistokimyasal degerlendirmeler de degisti-
rilmis H-SCORE analizi ile her kesit icin iki gozlemci
ile kor olarak rastgele secilen yirmi glomerulide se-
mi-kantitatif olarak yapildi. Reaktivite skorlari 0-300
arasinda olmak tzere yogunluk kategorilerine ayrildi:
0: Yok, 0-75: Zayif reaksiyon fakat kontrole kiyasla
kaydedilebilir, 75-150 (belirgin), 150-225: yogun ve
225-300: ¢cok yogun. Her hayvan icin ortalama bir skor
belirlendi [12].

Elektron mikroskopik analizler

Korteksin ikinci yarisindan alinan dokular transmis-
yon elektron mikroskopi (TEM) incelemeleri icin uy-
gun tekniklerle hazirlandi [12]. Zeiss EM 9 S2 elekt-
ron mikroskobunda incelenen parcalarin ayrica x6000
buytutmede morfometrik degerlendirilmeleri yapildi.
Morfometrik incelemeler icin Powell metodu [13] bi-
raz degistirilerek periferik bolgelerden x6000 buyit-
mede cekilen elektron mikrograflarda 6 cm’lik perika-
piller GBM sahasinda slit-pore sayimi yapildi.

istatistiksel analizler

iki grubun proteiniiri, serum albtimin, kreatin klirens
ve agirliklart ve immunohistokimyasal degerleri the
Kolmogorov-Smirnov testine gore normal dagilimda
olduklari icin One-Way ANOVA testleri ve post hoc
Holm-Sidak testi ile degerlendirildi. PAS boyanmasinin
H-SCORE degerleri ise Kruskal-Wallis One-Way ANO-
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VA ve takibinde Student-Newman-Keuls testleri ile
degerlendirildi. istatistiksel analizler GraphPad InStad
statistic programinda yapildi. p<0.05 degerleri anlaml
kabul edildi.

Bulgular

Biyokimyasal bulgular

Kontrol grubu sicanlarda ortalama proteintri de-
gerinin 4,87+3 mg/24 saat oldugunu ve kronik PAN
sicanlarinda enjeksiyon 6ncesinde ortalama protei-
niiri degerinin kontrol grubuna yakin olarak 5,18+2,2
oldugunu gosterdi. Kronik PAN grubunda 12. hafta-
da 7. PAN enjeksiyonu sonrasinda proteintri deger-
leri ortalamasi baslangic degerlerine kiyasla anlamli
olarak yaklasik 50 kat artarak 247,5+90 mg/24 saate
yukselmisti (Tablo 1). Kronik sicanlarda kontrol gru-
buna kiyasla proteiniiri degerleri istatistiksel olarak
anlamli derecede yikselmis (p<0,0025) (Tablo 1),
buna karsin serum albumin ve kreatinin klirensi azal-
misti. (p<0,05) (Tablo 2). Kontrol grubunun serum al-
bumin degerleri ortalamasi 3,23+0,1 g/dL iken kronik
grubun degerleri 2,35+0,38 g/dL olarak hesaplandi.
Kreatinin klirensi ortalamasi ise kontrol grubunda
0,55+0,8 ml/dak iken kronik grupta 0,29+0,1 mL/
dak. ya diismisti (Tablo 2).

Kontrol grubundaki hayvanlarin ortalama agirliklari,
baslangicta 100+17,8 g iken deney siresinin sonunda
140+15,49 g’a yukselirken; kronik grubun ortalamasi,
baslangicta 100+8.94 iken anlamli derecede artarak
210+24,49 g’a yikselmisti (p<0,05) (Tablo 2).

24 saatlik ortalama idrar volimleri karsilastirildigin-
da kontrol grubunda baslangicta 7,2+2,1 cc iken de-
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Sekil 1. Kronik PAN grubunun bobrek cisimcigindeki semi-kuantitatif degerlendirmeleri (0 ila +4 arasinda) gosteren isik

mikroskobik fotograflar, PAS+Hemalum, X40

Sekil 2. a-c. Kontrol ve deney gruplarinin glomerillerinde TGF-B1 antikorunun immiinoreaktivitesi. Negatif kontrol (a), Kontrol

grubu (b), Kronik PAN grubu, X40 (c)

Tablo 3. Kontrol ve kronik faz gruplarinin semi-kantitatif
mezangiyal matriks oranlari ve TGF-f1 immunoreaktivitesi

Mezangiyal TGF-p1
Matriks Orani Reaktivitesi
Kontrol 13,33+4,08 0
Kronik 154,66+44,21* 250,6+25,7

Tim veriler ortalama=SS (medyan) olarak verildi
*p<0,05

ney siresi sonunda 11,5+2,3 cc’e yukselirken, deney
grubunun ortalamasi baglangicta 7+3,2 cc iken deney
stiresi sonunda 9+4,8 cc ‘e anlamli derecede ytiksel-
misti (p<0,05) (Tablo 2).

Isik mikroskopik bulgular

Deney gruplarinin PAS+Hemalum ile boyanan pre-
paratlarinda semi-kuantitatif olarak hesaplanan bob-
rek cisimcigindeki ortalama MM orani, kronik grupta
kontrol grubuna gore anlamli derecede ytikselmisti
(p<0,05) (Tablo 3) (Sekil 1).

Immunohistokimyasal analiz sonucu TGF-$1 immu-
noreaktivitesi kontrol sicanlarinda goriilmez iken kro-
nik sicanlarda H-SCORE ortalamasi 250,6+25,7 olarak
hesaplandi (Tablo 3) (Sekil 2).

Elektron mikroskopik bulgular

Kontrol grubu sicanlarin bobrek cisimciklerinin ult-
rastrikttri normal izlendi (Sekil 3). Kronik PAN sicanla-
rinin elektron mikrograflarinda kontrol grubuna nazaran
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I. Seckin ve ark.

;Kq‘

Sekil 3. Kontrol grubunda bobrek cisimciginden bir bolgenin
TEM goriintisi. Bowman Araligi (BA), Paryetal Yaprak (P),
Podosit (PO), Kapiller limeni (K), Mezangiyal Hiicre (M),
X1450 (A), X3500 (B)

Sekil 4. Kronik PAN grubunda bébrek cisimciginden bir
bolgenin TEM gortntisi. Kronik grupta bobrek cisimciginde
mezangiyal matriks artigini (*), bu sahaya yerlesmis apoptotik
mezangiyal hiicreler (ok) ve elektron yogun depozitleri (kirmizi
yildiz) gosteren bir bolge. Kapiller limeni (K), Dejeneratif
podosit (PO), Endotel (E), X3500 (A) ve X14500 (B)

Sekil 5. Kronik PAN grupta bobrek cisimciginde mezangiyal

matriks artisi (MM) ve bu sahaya vyerlesmis apoptotik
mezangiyal hiicreyi (Ap) gosteren bir bolge X3500 (A) ile
bobrek cisimciginde apoptotik endotel hiicresi (ok) X14500 (B)
Kapiller limeni (KL), Apoptotik mezangiyal hiicre (M), Endotel (E), Pedisel
(Pe), Podosit (PO)

artmis MM alanlar (Sekil 4, Sekil 5A) ve bunlarin icinde
apoptotik goriintuler gosteren mezangiyal (Sekil 4, Sekil
5A) ve endotel hiicreleri (Sekil 5B) ile yer yer interstisyal
kollajen birikimlerine (Sekil 6A) ve bu sahalara yakin ba-
zilari “foam cell” tipindeki (Sekil 6A) makrofajlara (Sekil
6B) siklikla rastlandi. Genellikle paramezangiyal saha-
larda da elektron yogun depozitler gozlendi (Sekil 4B).
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Sekil 6. Kronik PAN grupta mezangiyal matrix (MM) icinde
interstisyel kollajen (ok) iceren bir bolge X14500 (A) ile
bobrek cisimciginde fazlaca mezangiyal matriks artigi (MM)
ve bu sahaya yerlesmis ‘foam-cell’” tipindeki makrofaj (Ma)
X14500 (B)

Makrofaj (Ma), Mezangiyal hiicre (M), Kapiller Liimeni (KL), Podosit (Po),
Protein absorbsiyon graniilleri (*)

Tartisma

Onceki deneysel olarak uyarilmis PAN hayvan mo-
deli calismamizda, akut ve kronik gruplarimizin po-
dosit dejenerasyonlarini yayinlamistik [12]. Bu calis-
mamizda ise kronik PAN nefrozda glomeriilde TGF-B1
ekspresyonunu ve mezangiyumu inceledik. Yapilan
yakin calismalarda, cogu kronik bobrek hasarlarin-
da, glomeriler hicrelerin (podositler, MH, endotel)
ve makrofajlarin aktivasyonunun, MH cogalmasiyla
birlikte MM birikmesini tetikleyen MH biyime fak-
torlerini salgiladigi [8, 9] ve boylelikle 6zellikle kol-
lajen sentezini tetikleyerek glomeriloskleroz islemine
direkt katkida bulunabilecegi gosterilmistir [14]. Bu
stirecte etkili olan faktorlerden biri, renal hastaliklarin
ana profibrogenik biytime faktori olan TGF-p1'dir [3,
10]. Bobrekte MH ve makrofajlarin TGF-p1’i salgiladi-
g1 bilinmektedir [15]. TGF-B1, renal interstisyal fibro-
zisde birincil sitokindir [16]. TGF-$1’in asiri tretimi;
kollajenler, fibronektin ve proteoglikanlar gibi matriks
proteinlerinin, proteaz inhibitorlerinin ve lokal matriks
depozisyonunu arttiran integrin denen hticre matriks
reseptorlerinin sentezinin artmasini etkileyerek matriks
birikimine ve doku fibrozuna yol acar [17]. TGF-B1’in
matriksteki mezangiyal hiicreleri ile makrofajlarin pro-
fibrotik etkilerini diizenledigi ve makrofajlardan ture-
mis faktorlerin proskleratik cevaplarinin bir kismini
arttirabildigi gosterilmistir [18]. Yikselmis TGF-B1 se-
viyeleri ile glomertlonefrit, glomeriloskleroz ve tibu-
ler hipertrofi arasinda siki bir iliski saptanmistir [19].
Bunlara paralel olarak TGF-B1 inhibisyonunun da glo-
merilonephritis olgularinda matriks gelismesini engel-
ledigi, deneysel modellerde gosterilmistir [20].

Yaptigimiz  semi-kuantitatif calismada, kronik
grupta TGF-f1 ve MM oraninin anlamli artisi bize,
yukaridaki kaynaklari destekler sekilde, glomertler
hiicrelerin herhangi birinden salgilanan TGF-f1’in



parakrin ya da otokrin bir etki ile bu hiicrelerden bir
kacgini etkileyerek, MM artisini tetikliyebilecegini du-
stindurdd.

Yapilan ¢alismalarda da podositler tarafindan
TGF-B1 uyarnsiyla sekresyonu yapilan bag dokusu ve
vasktiler endotelyal biytume faktorlerinin, glomert-
loskleroz gelisimi stiresince, MH tizerinde MM biriki-
minin parakrin diizenleyicileri olarak etki ettigi ve boy-
lelikle kronik glomerdiler hastaliklarda, TGF-f1 uyarili
MM sentezinde MH’lerin rollerinin anlasiimasinda bu
verilerin katki saglayacagi desteklenmistir [21].

TGF-B1; hiicre gogti, proliferasyonu, farklilagmasi,
hipertrofisi yaninda cesitli sinyal yolaklari ile hiicre
apoptozu gibi olaylarla da iliskilidir [4, 22]. Biz de
calismamizda, kronik PAN grubunda, MM sahalarin-
da siklikla apoptotik mezangiyal hiicrelere ve bazila-
ri “foam-cell” (koplkst hticre) tipindeki makrofajlara
rastladik. Yapilan calismalarda da hastalik ilerlemesiy-
le birlikte glomeriilde artan MH apoptozu gozlenmis-
tir [9]. MH apoptozunun, glomertler hiicre proliferas-
yonunun buytkligini kontrol eden fazlaca ¢ogalmis
istenmeyen MH’leri temizleyen, hiicre miktarinin ho-
meostazinin strdurilmesini saglayan bir mekanizma
oldugu ve normal MM’in, MH’ler icin yasamsal faktor
olarak hizmet ederek MH apoptozunu 6énledigi belir-
tilmistir [14]. Hastalik durumlarinda, sadece artan MM
bilesenlerinin degil, 6zellikle normal glomerilde bu-
lunmayan interstisyal kollajenin de (Tip I, lll) apoptotik
induksiyonda etkili olabilecegi dustntlmdastur [4, 23].

Calismamizda interstisyal kollajen olarak deger-
lendirdigimiz kollajen lif kesitlerini TEM’de gozledik.
Bunu da glomeriler hasardan sonra MH’lerin, kendi
fenotipik degisiklikleri ile gesitli interstisyal kollajenleri
tretebilmelerine baglayabiliriz [4, 23].

Bir kisim arastirici MH apoptozunun molekiler me-
kanizmasindaki pro-apoptotik yasamsal faktorler olan
MH proliferasyonunun ve MM artisinin dizenleyicisi
olarak TGF-p’ya bir rol yiiklemisler [24] ve MH apop-
tozunun mezangiyoproliferatif glomertlonefrit'in ¢o-
ziiminde [7] ve glomeriloskleroz ilerlemesinde [25]
onemli oldugunu rapor etmislerdir. Bizim de gozledi-
gimiz TGF-p1, MM ve MH apoptozu artisi bulgulari-
miz bu distinceleri desteklemektedir. Ancak bu olayda
hangi sinyal yolaklarinin kullanildigi ile ilgili, daha ileri
calismalara ihtiya¢ duyulmaktadir.

Neticelerimiz kronik PAN uygulanmasinin bobrek
cisimciginde bozulan renal fonksiyon ile iliskili MM
artisi, interstisyal kollajen belirginlesmesi, MH ve en-
dotel hiicre apoptozu, makrofajlarin gogti ve artmis
TGF-B1 ekspresyonu bulgulariyla birlikte seyreden bir
nefrotik sendromu indikledigini dustndirmektedir.
Ancak ikili isaretlemelerle TGF-B1’in ana kaynaginin
ve TGF-B1 sinyal yolaklarinin belirlenmesi icin daha
ileri calismalara ihtiyac duymaktadir.
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Abstract

Objective: Invasive Candida infections often cause high morbidity and mortality especially in the critically ill or immunosuppressive
patients. We analyzed the species distribution and antifungal susceptibility data of 1371 invasive Candida strains isolated in Cerrahpasa
Medical Faculty mycology laboratory over 16 years.

Methods: We performed susceptibility tests for the strains isolated from blood or deep sites and/or from patients unresponsive to the
initial antifungal treatment, and all results were routinely reported to clinicians. The tests against amphotericin B (AMB) and azoles were
performed using Clinical and Laboratory Standards Institute (CLSI) guidelines from 1998 to 2012 and using Etest from 2012 to 2014. The
Sensititre YeastOne (SYO) colorimetric method was used to test Candida echinocandin susceptibility between 2012 and 2014. In this
retrospective analysis, resistance or non-wild type (non-WT) phenotypes to systemic antifungals were determined by the previous and
recently revised CLSI breakpoints (BPs) and by method-dependent species-specific epidemiological cutoff values (ECVs), respectively.

Results: Overall, Candida albicans was the most commonly isolated species (48%) followed by C. parapsilosis (20%), C. glabrata (12%),
and C. tropicalis (12%). The new epidemiological BPs provided by CLSI changed the percentage of resistant C. albicans, C. parapsilosis,
and particularly C. tropicalis isolates to fluconazole (FLZ). Using the ECVs, reduced susceptibility to FLZ was higher among C. albicans
isolates (33.4%), whereas itraconazole (ITZ) was higher in C. glabrata (58.1%) than in all other species.

Conclusion: Antifungal susceptibility tests are a key component of the care of patients with invasive candidiasis. Knowledge of local
prevalence of antifungal resistance and susceptibility patterns might affect clinical decision-making.

Keywords: Invasive Candida species, antifungal susceptibility, new breakpoints, method-dependent epidemiological cutoff values
Cerrahpasa Med | 2019; 43(1): 13-22

Onalti yil boyunca hastanemizde rutin olarak test edilmis olan invaziv Candida spp
antifungal duyarliliklarinin analizi
Oz
Amag: invaziv Candida infeksiyonlari kritik veya bagisikligi baskilanmis hastalarda siklikla yiiksek morbidite ve mortaliteye sebep olurlar.

Biz Cerrahpasa Tip Fakiiltesi mikoloji laboratuvarinda 16 yil boyunca hasta materyallerinden ayrilan 1371 invaziv Candida kokeninin tiir
dagilimi ve antifungal duyarlilik verilerini analiz ettik.

Yontemler: Duyarlilik testleri kandan veya derin viicut bolgelerinden ve/veya baslangic antifungal tedaviye yanitsiz hastalardan ayrilan
kokenlere yapildi ve tiim sonuglar rutin olarak klinisyenlere bildirildi. Amfoterisin B (AMB) ve azollere karsi testler 1998’den 2012'ye ka-
dar Clinical and Laboratory Standards Institute (CLSI) rehberlerine gore ve 2012’den 2014’e kadar Etest kullanilarak yapildi. Candida’la-
rin ekinokandinlere duyarlilik testleri icin 2012’den 2014e kadar Sensititre YeastOne (SYO) yontemi kullanildi. Bu retrospektif analizde,
sistemik antifungallere diren¢ énceki ve yeni gozden gecirilmis CLSI direng sinirlari ile ve dogal olmayan fenotipler yonteme bagl tiire
ozglil epidemiyolojik esik degerleri kullanilarak belirlendi.

Bulgular: En siklikla ayrilan tir Candida albicans (%48)"1 C. parapislosis (20%), C. glabrata ve C. tropicalis (ikisi de 12%) izledi. CLSI'in
yeni 6nerdigi sinir degerleri kullanildiginda C. albicans, C. parapsilosis ve 6zellikle C. tropicalis'in (FLZ)'e direng yuizdeleri degisti. Epi-
demiyolojik esik degerleri kullanildiginda butin tirler icerisinde FLZ'e azalmis duyarhlik C. albicans kokenlerinde daha yiiksek (%33.4)
bulunurken C. glabrata icin itrakonazol (ITZ)'e azalmis duyarlilik daha yiiksek (%58.1) olarak belirlendi.

Sonug: Yerel antifungal direng ve duyarlilik paternlerinin bilinmesi klinik karar vermeyi etkileyebilir.
Anahtar Sézciikler: invaziv Candida tiirleri, antifungal duyarlilik, yeni direnc sinir degerleri, yonteme bagl epidemiyolojik esik degerleri
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Candida species are the main cause of opportunis-
tic fungal invasive infections with considerably
increasing incidence in patients with underlying con-
ditions. Isolation of Candida sp in vitro less susceptible
to antifungals and recovery of increasingly resistant
isolates during antifungal therapy are also growing
problems [1]. It is important to determine the species
distribution and resistance rates of invasive Candida
isolates to develop proper treatment strategies in the
medical centers.

Since 1997, susceptibility tests of Candida spp. to
antifungal agents have been in use due to the stan-
dardization developed by Clinical and Laboratory
Standards Institute (CLSI) (formerly National Commit-
tee for Clinical Laboratory Standards). Susceptibility
testing of isolated clinically significant fungi has been
performed in our laboratory as a part of routine proce-
dure over 16 years. We performed susceptibility tests
for the strains isolated from blood or deep sites and/
or from patients unresponsive to the initial antifungal
treatment. All results were reported to clinicians. In
the meantime, developments in CLSI reference meth-
ods (M27-A-M27-A3 and supplements S3, S4) [2-6]
improved the ability to detect emerging resistance
patterns. The biggest new changes were (i) the change
in BPs for fluconazole (FLZ), voriconazole (VRZ), and
echinocandins from those previously established for
all Candida species to species-specific breakpoints
(BPs) for the five most common species, and (ii) the
establishment of species-specific epidemiological cut-
off values (ECVs) for the systemically active antifungal
agents and Candida species to assess MICs when no
BPs were established (Table 1). This value does not
provide a categorical placement of an MIC as suscepti-
ble or resistant but differentiate between WT and non-
WT strains to identify those strains with acquired or
mutational resistance mechanisms.

BPs have not been established for AMB and any
species of Candida and reference broth microdilution
methods of Candida echinocandin susceptibility test-
ing were limited by significant interlaboratory variabil-
ity in caspofungin (CAS) MICs. Recently CLSI proposed
ECVs for C. albicans, C. glabrata, C. krusei, C. para-
psilosis, and C. tropicalis against AMB, anidulafungin
(AND), ITZ, micafungin (MCF) [7]. Method-dependent
ECVs for AMB and echinocandins by Etest and for
echinocandins by SYO colorimetric assay were also
proposed to identify Candida isolates with reduced
susceptibility to these agents, but these ECVs will not
categorize a Candida isolate as susceptible or resistant,
as BS do [8-10].

This retrospective study aimed to analyze the species
distribution and antifungal susceptibility of clinically
significant Candida strains isolated and routinely test-
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ed in the Deep Mycosis Laboratory of a large university
hospital over a 16-year period, using the old and new
CLSI clinical BPs and method-dependent ECVs.

Material and Methods

Isolates

The clinical samples were sent from different wards.
Each isolate was obtained from a different patient and
was checked to ensure purity. All isolates were identi-
fied to the species level by classical mycological tests
including germ tube formation; blastoconidia, pseudo-
hyphae, true hyphae, and chlamydoconidia formation;
urease activity; growth at various temperatures; and
carbohydrate assimilation patterns [11-15]. The API
20C AUX system (Biomérieux, Marcy, |'Etoile, France)
was also used to identify the isolates if needed.

Antifungal susceptibility tests

AMB (Bristol-Meyers Squibb, Wallingford, Conn.),
FLZ (Pfizer, Istanbul, Turkey), ITZ (Janssen Pharmaceu-
ticals, Beerse, Belgium), VRZ (Pfizer, Istanbul, Turkey),
and posaconazole (PSZ, Schering-Plough, Istanbul,
Turkey) were obtained as standard powders. Tests for
AMB, FLZ, and ITZ were performed since 1998, for
VRZ since 2005, and for PSZ since 2006 up to Decem-
ber 2012 using CLSI broth dilution methods, then using
the E test strips (Biomérieux, France) up to December
2014. Echinocandins were tested for Candida blood
and urine isolates of symptomatic patients using SYO
assay in between 2012 and 2014. Broth dilution test-
ing was performed according to the approved docu-
ments of the CLSI [2-6]. Antibiotic Medium 3 (Oxford,
England) was used to test AMB. Drug-free and yeast-
free controls were included in the studies. Candida
krusei ATCC 6258 (American Type Culture Collection,
Manassas, VA, USA), C. parapsilosis ATCC 22019 and
reference strains, C. albicans ATCC 90028, and ATCC
90029, C. glabrata ATCC 90030, C. parapsilosis ATCC
90018 strains were included for quality control (QC)
purposes in each testing run. Isolates were classified as
resistant based on both the previous and the recently
revised CLSI BPs. Differences in resistant rates between
the previous and revised BPs were assessed for signif-
icance by Fisher’s exact test, and a P value of <0.5
was considered significant. E test and SYO were used
according to the manufacturers’ instructions. Both tests
were validated using CLSI QC and reference isolates.

Results
Species distribution

A total of 1371 Candida strains were isolated. Distri-
bution of isolated Candida spp. by clinical specimens
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Figure 1. Totally 1371 clinically significant Candida strains
isolated in between December 1998 and December 2014
by body site

CSF: cerebrospinal fluid; BAL: bronchoalveolar lavage fluid; BL: bronchial
lavage fluid

® C. albicans
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Figure 2. Distribution of Candida spp. isolated (between
December 1998 and December 2014)

is shown in Figure 1. Overall, the leading species was
C. albicans (48%), followed by C. parapsilosis (20%),
C. glabrata (12%), C. tropicalis (12%), C. krusei (6%),
C. guilliermondii (1%), C. kefyr (1%), and C. lusitaniae
(0%), (Figure 2). Overall, the fraction of non-albicans
species was near to C. albicans (52%). Of the signifi-
cant non-albicans species, of 165 C. glabrata isolates,
51 were from blood; 44 from urine; 21 from vagina;
19 from lower respiratory tract; 11 from ascites; 9 from
gastric aspirates; 4 from pleural drainage fluid; and 2
from each of cerebrospinal fluid, pus, and pericardium
cultures, and of the 243 C. parapsilosis isolates, 142
were from blood; 78 from urine; 21 from each of lower
respiratory tract and vagina; and 2 of each from ascites,
articular fluid, and pus cultures. Among 354 (25.8%)
blood isolates, C. parapsilosis (34%) was the leading
species, followed by C. albicans (31%), C. tropicalis
(15%), and C. glabrata (14.4%). Only seven isolates
of C. krusei (1.1%) were from blood over the 16 years.

Antifungal susceptibilities

All the data for susceptibility testing using CLSI
guidelines 1998-2012 are shown in Table 1. We found
statistically significant differences when comparing the
susceptibility of C. albicans and C. tropicalis to FLZ
(P < 0.05). Candida tropicalis demonstrated the major
percentage of resistant isolates to FLZ followed by C.
albicans (11.1% and 4.4%, respectively) using the new
BPs. Five (20.8%) of the FLZ resistant C. albicans iso-
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lates showed cross resistance to VRZ. The new BPs in-
creased the absolute number of C. albicans, C. glabra-
ta, C. parapsilosis, and C. tropicalis isolates that were
resistant to FLZ. Regarding the new ECVs, 33.4% of
C. albicans isolates were found non-WT against FLZ,
and 12.5% of them were found non-WT against VRZ.
All C. lusitaniae, C. parapsilosis, and C. tropicalis iso-
lates studied showed WT phenotype to AMB, and C.
albicans isolates showed very low non-WT phenotype
(0.4%) to this agent. The MIC_ values of AMB for all
the species were below or equal to 0.25 pg/mL except
those of C. krusei isolates that were 0.5 pg/mL.

All the data for susceptibility testing of 198 Candi-
da spp strains isolated from blood and urine cultures
using Etest against AMB, FLZ, ITZ, VRZ, and PSZ and
using SYO colorimetric test against echinocandins are
summarized in Table 2 and 3, respectively. This group
of C. albicans strains showed lower WT phenotypes
(3.6%) against AMB and a lower percentage of WT
phenotype (84.8%) against MCF than AND and CAS
(92.9%). However, the MIC, S and MIC, values of all
were relatively low. Although the number of strains was
small, all non-albicans Candida stains tested showed
high number of WT phenotypes to echinocandin an-
tifungals.

Discussion

Although Candida albicans was the most frequent-
ly isolated species as the causative agent of Candida
infections, some variations in the species distribution
and the susceptibility to antifungals have been shown
to occur among institutions, localities, or countries.
Knowledge of local susceptibility patterns is essen-
tial for clinical decision-making [1]. In our study, C.
albicans was the most frequently isolated species fol-
lowed by C. parapsilosis, but the overall percentage of
non-albicans species (52%) was near to C. albicans.

The main role of species-specific BPs is to predict
the clinical outcome of treatment with a given antifun-
gal agent. The ECVs were established to differentiate
WT (those without mutational or acquired resistance
mechanisms) from non-WT strains (those having mu-
tational or acquired resistance mechanisms) [16]. To
date, Candida antifungal ECVs were reported largely
from research or reference laboratories but long-term
data on clinical isolates obtained by hospital labora-
tories were limited [17-19]. Herewith we present the
long-term data about the susceptibility of invasive
Candida isolates that were generated as part of routine
patient care and reported to clinicians in a large uni-
versity hospital. Using new CLSI BPs, some previously
susceptible MICs were then classified as resistant (Ta-
ble 1). It seemed that the new BSs are probably more
sensitive in the detection of resistant isolates. Our ex-
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Table 2. In vitro susceptibilities of 198 clinical Candida spp strains isolated from hemoculture (n=110) and urine (n=88) cul-
tures of symptomatic patients against AMB and azole antifungals by the Etest method (December 2012-December 2014)

No. of isolates ac-

species MIC (pg/mL) cording to ECVs (%)
(No. of tested isolates) Antifungal agent Range 50% 90% <ECV >ECV
C. albicans (112) AMB <0.03-2 0.06 0.5 108 (94.4) 4 (3.6)
FLZ 0.125—>64 0.25 1
ITZ <0.03-2 0.06 1
VRZ <0.015-1 0.03 0.125
PSz <0.015-1 0.003 0.125
C. glabrata (17) AMB 0.06-2 0.5 1 17 0
FLZ 4->64 16 32
ITZ <0.03-4 0.5 1
VRZ 0.03-8 0.03 0.25
PSz <0.015-1 0.03 0.25
C. krusei (7) AMB 0.125-2 0.25 0.5 7 0
FLZ 8—>64 32 64
ITZ 0.25-2 0.25 1
VRZ 0.015-0.5 0.015 0.25
PSz <0.015-0.25 0.03 0.25
C. parapsilosis (45) AMB <0.03-1 0.06 0.5 45 0
FLZ 0.125-8 0.25 1
ITZ 0.03-2 0.125 0.5
VRZ <0.015-0.125 0.06 0.125
PSz <0.015-0.5 0.03 0.125
C. tropicalis (17) AMB <0.03-1 0.06 0.5 17 0
FLZ 0.125-8 0.25 2
ITZ <0.03-2 0.125 0.5
VRZ <0.015-0.5 0.03 0.25
PSz <0.015-0.125 0.03 0.06

*:50% and 90%; MIC: encompassing 50% and 90% of isolates tested, respectively

perience showed higher percentages of non-WT phe-
notypes among clinical Candida isolates, especially for
C. glabrata strains, probably due to the strains obtained
from patients who failed to respond to the initial em-
pirical antifungal treatment. Candida glabrata isolates
are intrinsically less susceptible to all antifungal agents.
Acquired resistance to azoles was most often seen for
FLZ. In comparison with C. albicans, C. glabrata de-
velops FLZ resistance more easily following prolonged

therapy due to its haploid state [20]. In our study, ITZ
non-WT phenotype percentage was surprisingly higher
(58.1%) among C. glabrata than that of FLZ (9.5%).
AMB ECVs showed far fewer (1.4%) non-WT isolates,
whereas PSZ had none. Because we analyzed retro-
spective data, unfortunately we have no chance to in-
vestigate the main mechanisms of resistance including
alterations in the C. glabrata ERG11 (CgERG11) gene
that encodes the azole target enzyme or upregulation

19



A. S. Kantarcioglu and G. Aygtin

Table 3. In vitro susceptibilities of 198 clinical Candida spp strains isolated from hemoculture (n=110) and urine (n=88)
cultures of symptomatic patients against echinocandins by Sensititre YeastOne broth microdilution method and method-

dependent ECVs (December 2012-December 2014)

No. of isolates according

Species (No. of tested Antifungal MIC (pg/mt) to ECVs (%)
isolates) agent BP Range 50% 90% ECV (SYO) <ECV >ECV
C. albicans (112) ANF =1 0.015-0.25 0.06 0.25 0.12 104 (92.9) 8(7.1)
CSF 0.125-1 0.25 0.25 0.25 104 (92.9) 8(7.1)
MCF 0.015-2 0.03 0.5 95 (84.8) 17 (15.2)
C. glabrata (17) ANF 0.5 0.015-0125 0.12 17 0
CSF 0.125-0.5 0.25 14 3
MCF 0.015-0.06 16 1
C. krusei (7) ANF =1 0.03-0.25 0.25 7 0
CSF 0.25-1 1 7 0
MCF 0.25-0.5 7 0
C. parapsilosis (45) ANF >8 0.5-8 4 41 4
CSF 1-8 2 40 5
MCF 1-4 45 0
C. tropicalis (17) ANF =1 0.125-0.5 0.5 17 0
CSF 0.03-0.25 0.25 17 0
MCF 0.03-0.5 16 1

*: 50% and 90%; BP: breakpoint; ECV: epidemiological cutoff value; MIC encompassing 50% and 90% of isolates tested,

respectively

of the CgCDR1 and CgCDR2 genes, which encode ef-
flux pumps to explain this phenomenon [20].

The echinocandins CAS and MCF were well-estab-
lished first-line agents for the treatment of invasive
candidiasis including candidemia [21-23]. The CLSI
and European Committee on Antimicrobial Suscep-
tibility Testing (EUCAST) have developed reference
broth microdilution methods to test Candida spp and
echinocandins, and Candida species-specific echino-
candin BPs were designed to identify fks mutant iso-
lates that were less likely to respond to treatment [9,
24]. However, both reference methods were limited
by interlaboratory variability in CAS MICs against C.
albicans, C. glabrata, C. tropicalis, and C. krusei [25];
and AND or MCF MICs were suggested as a surrogate
marker to predict susceptibility and resistance to CAS
[26, 27]. Agar diffusion based Etest assay has widely
been used for determination of MIC to antifungal drugs
of Candida species, particularly in clinical microbiolo-
gy laboratories. Etest gave reliable MICs and excellent
categorical agreement when compared with the results
by CLSI and EUCAST methods with the exception of
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C. krusei and CAS [28]. Etest AMB ECVs were able to
identify Candida isolates with reduced susceptibility to
this agent; however, these ECVs would not categorize
an isolate as susceptible or resistant, as BPs do. The
SYO colorimetric method for susceptibility testing of
Candida spp. and echinocandins did not pose a prob-
lem; and species-specific SYO ECVs for AND, CAS,
and MCF correctly classified Candida isolates with tks
mutations to identify non-WT isolates with reduced
susceptibility to AND, MCF and especially to CAS [8].
Both commercial methods recommend the use of CLSI
interpretive criteria of MIC results for Candida spp. [8,
29]. Method-dependent ECVs could aid the clinician
and laboratory staff in identifying echinocandin and
AMB potential resistance (non-WT isolates) instead of
relying on CLSI interpretive BPs [8-10]. In our study,
we used the species-specific BPs and method-depen-
dent ECVs for the interpretation of Etest AMB and SYO
echinocandin MICs.

To our knowledge, reported long-term hospital lab-
oratory experiences with Candida polyene, azole, and
echinocandin susceptibilities and comparison with the



old and new BPs and the percentage of WT phenotypes
was limited [17, 18]. In this retrospective study, using
previous and new criteria, we analyzed long-term data
generated as part of routine patient care and reported
to clinicians by a large university hospital mycology
laboratory. This review could provide a useful insight
into the real-world patterns of Candida susceptibility
for clinical decision-making and the future research.
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Abstract

Objective: A diabetic foot ulcer with progressive infection is a life-threatening condition that requires urgent surgical intervention. Be-
cause of the severity of this condition, it is important to understand its epidemiological and prognostic background. This study aims to
evaluate the epidemiology of the diabetic foot ulcer and describe the etiology and the surgical procedures performed to treat it.

Methods: A retrospective review of 35 diabetic patients with foot ulcers was performed. These individuals were admitted to the emergen-
cy department and were subsequently hospitalized between April 2006 and April 2011. Factors affecting their mortality were statistically
assessed.

Results: The long duration of ulcer treatment and need for intensive care were found significantly related to mortality (p<0.05). There was
a trend toward higher mortality in the patient group with cardiac comorbidity (24% versus 20%), but this was not found to be statistically
significant.

Conclusion: Infective diabetic foot ulcers may have a highly mortal course. Having knowledge of how to discriminate between the acute
infection and the factors affecting patient mortality may lead us to making better prognoses and delivering more effective treatment.

Keywords: Diabetic foot wound, infection, mortality, sepsis
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Hizli ilerleyici diyabetik ayak yarasi hastalarinda mortaliteyi etkileyen faktorler

Oz
Amag: Hizli ilerleyici septik enfeksiyonla seyreden diyabetik ayak yaralari son derece 6limcil durumlardir. Bu nedenle hizli bir cerrahi
mudahale gerektirirler. Bu durumlarin ciddiyetinden otiirii hastaligin epidemiyolojik ve prognostik altyapisinin bilinmesi 6nemlidir. Bu
calismanin amaci; bu hasta grubunda epidemiyoloji, etiyoloji ve uygulanan cerrahi prosediirlerin mortalite tizerine etkisini arastirmaktir.
Yontemler: Nisan 2006 ile Nisan 2011 arasinda acil poliklinigine basvuran ve acil yatis gerektiren 35 diyabetik ayak yarasi hastasinin
kayitlar retrospektif olarak tarandi. Hastalarin yas, cinsiyet, eslik eden hastalik, diyabet stiresi, yara siiresi, yara etiyoloji_si, mikrobiyolojik
inceleme sonuclari, uygulanan cerrahi girisimler, operasyon sonrasi yogun bakim ihtiyaci ve mortaliteleri incelendi. Istatistiksel olarak
diger tim parametrelerin mortalite ile korelasyonu arastirildi.
Bulgular: Yara siiresinin uzun olmasi ve postoperatif yogun bakim ihtiyaci istatistiksel olarak anlamli sekilde mortalite ile korale bulundu
(p<0,05). Kardiyak ek hastalik 6ykiisti bulunan hasta grubunda mortalitenin daha yiiksek oldugu goriildii ancak bu fark istatistiksel olarak
anlamli bulunmadi (%24’e %20).
Sonug: Enfekte diyabetik ayak yaralari son derece 6limciil bir seyre sahip olabilir. Akut enfeksiyon ayrimini yapabilmek ve mortalite
tizerine etki eden faktorleri bilmek daha iyi bir prognoza ulasmak igin yol gosterici olacaktir.

Anahtar Sozciikler: Diyabetik ayak yarasi, enfeksiyon, mortalite, sepsis
Cerrahpasa Tip Derg 2019; 43(1): 23-28

D iabetes mellitus is a metabolic disease that is  in a chronic phase as a consequence of neuropathy
characterized by its tendency to harbor concom-  and angiopathy [1]. But the tendency to infection turns
itant infections. Foot ulcers are one of the most im-  this chronic condition into a progressive acute disease

portant complications of diabetes mellitus occurring ¢ requires urgent surgical intervention. Limb- and

life-threatening foot infections in diabetic patients
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should be well defined. The current studies about di-
abetic foot wounds mainly focus on the management
of mild-to-moderate diabetic foot infections, whereas
information related to severe foot infections, namely,
limb and life-threatening infections, is conspicuously
less. For this reason, we aimed to explore the effect
of variables on mortality in patients with life-threaten-
ing septic diabetic foot ulcers requiring urgent surgical
intervention, by assessing the epidemiology, etiology
and the surgical procedures performed.

Material and Methods

Patients hospitalized in the emergency department
because of life-threatening septic diabetic foot wound
between April 2006 and April 2011 were assessed ret-
rospectively. The study was approved by the Local Eth-
ics Committee and conducted in accordance with the
2008 Declaration of Helsinki.

All patients were classified as suffering from severe
diabetic foot infection according to the Infectious Dis-
ease Society of America (IDSA) [3] and the Internation-
al Working Group on Diabetic Foot [4]. In addition,
a foot that required immediate and emergent surgery
was considered life-threatening septic foot in our clinic
when the following clinical signs were evident: gas-
eous or wet gangrene (acutely purulent without gas
observed in the subcutaneous tissues); necrotizing
fasciitis; necrotizing cellulitis; acute extensive osteo-
myelitis with either a clinical or a biological marker
of systemic toxicity, such as an oral temperature high-
er than 38.5°C, chills, tachycardia (heart rate> 100
beats per minute), systolic hypotension (<100 mmHg),
mental confusion, leukocytosis (>15.000 white blood
cells/mL). We excluded normoglycemic patients with
skin infections, necrosis or gangrene of the foot, and
diabetic patients with superficial or local (present in
the toes) infection without systemic involvement. Sur-
gery was performed in all patients within 6 hours of
hospitalization. In all cases, a purulent or necrotic
tissue specimen was taken during surgery and tested
for bacteria and antibiotic sensitivity. Patient records
were reviewed for information about sex, age, dura-
tion of diabetes, duration of the wound, etiology of the
wound, microbiological examination results, opera-
tions performed, need for postoperative intensive care,
and mortality rate.

Statistical Analysis

Statistical analysis was performed with Statistical
Package for the Social Sciences Windows software ver-
sion 21.0 (IBM Corp.; Armonk, NY, USA). Qualitative
variables were analyzed by the x? test and non-nor-
mally distributed quantitative variables by using the
non-parametric Mann-Whitney U test. The patients
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were successively divided into groups consisting of
survivors and fatalities. Univariate analysis was per-
formed between both the groups. Variables with a p
value <0.05 in the univariate analysis were subse-
quently included in a multivariate analysis to identify
independent predictors of mortality using a Cox re-
gression analysis.

Results

Out of a total of 35 patients, 22 were male (62.9%)
and 13 were female (37.1%). The mean age of the pa-
tients was 58.5 years (range: 42-72 years). The mean
duration of diabetes mellitus was 14.4 years (range:
3-35 years). The mean duration of foot wound was 2
months (range: 1-6 months). Thirteen patients (37.1%)
did not know the reason for the wound. Out of the
remaining 22 patients, 9 (25.7%) had ischemic ulcers,
7 (20%) had an acute infection along with the chronic
neurotrophic ulcer base, 3 (8.5%) wounds were due to
a burn, 2 (5.7%) were posttraumatic, and 1 (2.8%) was
due to a dog bite.

Microbiological investigation revealed that 19 pa-
tients (54.2%) had bacterial isolation. About 63.1%
of the positive samples (n=12) were polymicrobial.
Pseudomonas was the most frequently isolated agent
(n=8), followed by methicillin-resistant Staphylococ-
cus aureus (MRSA) (n=6), Enterococcus spp. (n=5), and
Acinetobacter (n=4).

A total of 26 patients (74.3%) suffered from a com-
bined infection: osteomyelitis as well as necrotizing
fasciitis and 9 patients (25.7%) from necrotizing cel-
[ulitis.

Twenty-six patients (74.2%) had one or more comor-
bid diseases, with 25 patients having cardiac comor-
bidity and 8 patients having chronic kidney disease, 6
of whom were hemodialysis-dependent.

A history of previous revascularization was found in
19 patients. All patients were examined by a vascular
surgeon but did not meet the criteria for vascular sur-
gery bypass during our study. Thirty-five patients un-
derwent 59 surgical operations (bedside debridements
were not included). Two-staged major amputation
(tibiotalar joint disarticulation and drainage through
vertical incisions in the first stage; transtibial amputa-
tion and closure of the stump in the second stage) was
planned for 23 patients (65.7%) but 2 patients were
lost after the first stage operation and the second stage
operation could not be applied for them. In 3 of the
21 patients who underwent both stages, transfemoral
amputation was needed because of wound healing
problems. Figure 1, 2, and 3 reveal case examples for
two-staged major amputations.

Transmetatarsal amputation was performed in 9
patients (25%). During the follow-up of these 9 pa-
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Figure 1. a-c. A 50-year-old female, 14-year history of diabetes, admitted to our hospital with an ischemic ulcer of 3 months
and subsequent progressive, severe infection of the right foot (a). At the 1st day of hospitalization, we have performed tibiotalar
disarticulation and adequate vertical incisions. 21 days after the first operation (b) we performed transtibial amputation and
closed the stump. Postoperative surgical site 4 days after a successful secondary transtibial amputation (c)

Figure 2. a-c. A 52-year-old male, 10-year history of diabetes, admitted to our hospital with an ischemic ulcer of 2 months (a).
Tibiotalar disarticulation and appropriate vertical incisions along the pathway of infection were performed for drainage. After 20
days second stage transtibial amputation was performed (b). Postoperative surgical site 10 days after transtibial amputation (c)

Figure 3. a-c. A 54-year-old male, 18-year history of diabetes, admitted to our hospital with an acute progressive infection
spreading to the dorsum and ankle region of the right foot and distal cruris occurred within 10 days (a). Tibiotalar disarticulation
and appropriate vertical incisions along the pathway of infection were performed for drainage. After 39 days (b) second stage
transtibial amputation was performed. Postoperative surgical site 9 days after transtibial amputation (c)

tients, one transtibial, and one transfemoral amputa-
tion was performed because of persistent infection and
wound healing problems. Two patients underwent sin-
gle-staged transtibial amputation, 1 patient underwent
transfemoral amputation.

Need for postoperative intensive care was identified
in 13 patients (37.1%), 7 of whom are now deceased
(%20).

Statistical analysis showed no significant effect of
sex, age, duration of diabetes, wound etiology, and
the operation performed on mortality. The long dura-
tion of the wound had a significant effect on mortality
(p=0.025). The need for intensive care was also signifi-
cantly relevant to mortality (p=0.0002). There was a
trend toward higher mortality in the patient group with
cardiac comorbidity, but this was not found to be sta-
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tistically significant (p=0.06). Considering the previous
studies supporting the effect of cardiac comorbidity on
mortality, the reason for the statistical insignificance
was thought to be the low patient count.

Discussion

Although amputation for diabetic foot ulcers is not
a favored type of treatment by the patients, it might be
life-saving, especially in cases of rapidly progressive
foot infections. Therefore, it is crucial to diagnose such
patients and to be able to differentiate the diabetic ul-
cer from other frequently seen chronic ulcers.

Certain infection types and necrosis depths should
be considered as criteria for severity of foot infections
as well as gangrene [3, 4]. Although gangrene is mostly
associated with arterial insufficiency, it may also occur
due to serious infection even in a completely vascu-
larized foot [5]. The reason for gangrene in such cases
is mainly the necrosis of vessels. With the spread of
infection to deeper layers of the foot, the compartmen-
tal pressure increases and further necrosis takes place
when the compartmental pressure exceeds the perfu-
sion pressure [6]. Early diagnosis and precise treatment
of necrotizing soft tissue infections are crucial since
these ulcers may easily become not only limb-threat-
ening but also life-threatening in diabetic patients [7,
8]. The aim of this study was to evaluate the epidemi-
ological factors and surgical results of necrotizing foot
infections and to detect a correlation of these criteria
with mortality.

The diabetic foot ulcer is one of the most import-
ant reasons for hospitalization in diabetic patients, as
it is a common complication seen in 15% of diabetic
patients, 14%-24% of whom eventually require am-
putations [9, 10]. Diabetic foot ulcer has slow chronic
progress along with neuropathy, angiopathy, and ten-
dency to infection. In acute infection cases, late or in-
adequate treatment may result in necrotizing soft tissue
infections, extremity amputations, and even death [2,
71. About 21%-64% of patients presenting with multi-
ple-site necrotizing soft tissue infections are diagnosed
as diabetic [2]. However, there are only a few reports
that have evaluated the impact of necrotizing soft tis-
sue infections exclusively in cases involving the feet of
diabetic patients. Many authors agree with the concept
that urgent major amputation is an appropriate course
of action for the treatment of life- and limb-threatening
septic diabetic foot characterized by deep necrotic in-
fections with bone and joint involvement [6, 8].

All of the patients in our cohort study had a septic
diabetic foot with either a clinical or a biological mark-
er of systemic toxicity. In 25 patients, the entire foot
up to the ankle was involved with deep tissue infec-
tions and necrosis. Therefore, the two-staged amputa-
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tion method was decided in 23 patients [8]. Tibiotalar
disarticulation was performed in the first stage. It is a
reasonably fast procedure and provides quick dispos-
al of the septic and necrotic tissue while keeping the
patient away from the systemic disadvantages of exten-
sive surgery, such as major amputation. The septic state
disappears rapidly and dramatically even on the same
day after the removal of the infected foot. After man-
aging the wound with daily wet-absorbing dressings
and serial debridements, transtibial amputation and
closure of stump were performed at the second stage.
By this method, the transmission of infection proxi-
mally to the stump closure site and potential wound
healing problems were prevented. One-staged major
amputation was the initial procedure in 3 patients (2
transtibial, 1 transfemoral). Overall major amputation
was performed for 28 patients (80%). Transmetatarsal
amputation was performed in 9 patients in whom only
the forefoot and midfoot were involved.

In our study, 35 patients who admitted to the emer-
gency department with life-threatening septic diabetic
foot requiring urgent surgical intervention were as-
sessed. Major amputation was performed for 28 pa-
tients (80%). Compared to the major amputation rates
in previous studies (8%-29%), our rate of major ampu-
tation was excessively high [5, 6, 11]. The reason for
this result was due to the life-threatening condition of
our patients, which required urgent surgical interven-
tion. For most of the patients who admitted in septic
condition (66%), tibiotalar disarticulation to remove
the source of infection and vertical incisions for puru-
lent material drainage were performed. After managing
the wound with daily wet-absorbing dressings and se-
rial debridements, transtibial amputation and closure
of the stump were performed at the second stage. By
this method, the transmission of infection proximal-
ly to stump closure site and potential wound healing
problems were prevented [8].

High rates of need for intensive care (40%) and mor-
tality (20%) are thought to be associated with retarded
admission and presence of systemic disorders at the
time of admission. Both the major amputation rate
(80%) and the mortality rate (20%) are high compared
to the previous studies. However, the information is re-
corded from an overall group of diabetic foot ulcer pa-
tients in these studies. Thus, the high mortality rate and
the high number of major amputations are an expected
consequence in our patient group.

The long duration of the ulcer is surprisingly has a
significant effect on mortality. Although chronic ulcers
were thought to be more benign than acute ulcers, pa-
tients with chronic ulcers had a higher mortality rate.
This is thought to be because the patients become fa-
miliar with and tend to live with their ulcers in the



chronic phase and can neglect the new onset of acute
infection. These patients usually present the at emer-
gency rooms with general disorders, such as sepsis.

Although all the patients had infectious wounds on
admission, only 54% of the microbiological samples
revealed bacterial isolation. This was due to the previ-
ous antibiotic therapy supporting the inappropriate or
insufficient treatment that may have led to late admis-
sion. The most frequently isolated agents also support
the deduction of previous antibiotic therapy applica-
tion. Usual agents such as S. aureus or Streptococci,
which are susceptible to common antibiotic agents,
were not isolated [12].

Although a statistically significant effect on mortali-
ty could not be determined, cardiac comorbidity and
accompanying chronic kidney disease are found high
in the patients who needed intensive care and in de-
ceased patients. Previous studies support the observa-
tion that accompanying cardiac and renal disease has
an effect on mortality [10, 13-16].

The small sample size was an important limitation
of the study. Although our institution has been an im-
portant reference center for diabetic wound care, the
number of such progressive septic wound patients re-
mains low. This low patient count might be the reason
for the insignificant correlation between cardiac and
renal diseases and mortality. The retrospective nature
of the study is also a limitation as parameters might be
enhanced with more variables in a prospective study.

In conclusion, invasive necrotizing foot infection
in the diabetic population is a life-threatening con-
dition that requires urgent surgical intervention. Re-
moving the source of infection as soon as possible is
vital. The mortality rate was high in this patient group
even though major surgery was performed. Low ma-
jor amputation rates and low mortality rates in over-
all diabetic foot ulcer patient groups in the previous
studies may mislead the inexperienced surgeon to act
conservatively. It is important to discriminate between
the chronic wound and the signs of progressive acute
infection in diabetic patients. Our study may lead to
a better understanding of the epidemiology and prog-
nosis of diabetic foot ulcer in patients requiring urgent
surgical intervention.
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Abstract

Objective: Brain death (BD) implies the permanent absence of cerebral and brainstem functions. It should be shown that there is no
blood flow in all brain regions even besides the brainstem by using the confirmatory tests. We aimed to evaluate the incompatibility to
diagnosis of BD by clinical and ancillary tests (computed tomographic angiography (CTA), magnetic resonance imaging angiography
(MRIA), transcranial Doppler ultrasonography (TCD-USG), electroencephalography (EEG)).

Methods: The patients admitted to our intensive care unit between 2012-2018 have been evaluated retrospectively. Twenty two patients
who were assessed as BD, and additionally 12 of them had ancillary tests for BD for certain diagnosis investigated. Demographic data,
causes of BD, and the follow ups were recorded for all patients.

Results: Twelve patients were diagnosed as BD. The reasons leading to BD were intracranial hemorrhage, cardiac arrest, intracranial tumours,
pulmonary embolism, aneurysmal hemorrhage, menengitis, subarachnoid hemorrhage. The mean age was 40.86+15.62 years, the mean
APACHE Il score was 28.23+16.33. Brain death was diagnosed by clinically in 10 patients, and 12 patients evaluated by ancillary tests.
Conclusion: Brain death can be diagnosed based on clinical criteria, but in somehow confirmative tests may be necessary. Clinically diagnosing
of BD is not always consistent with CTA, and procedure is needed to be repeated or other further techniques have to be used for confirmation.

Keywords: Brain death, ancillary tests, computed tomographic angiography
Cerrahpasa Med | 2019; 43(1): 29-33

Beyin oliimii icin klinik tan1 ve yardimci testlerin tutarliligi

Oz
Amag: Beyin 6limii (BO), beyin ve beyin sapi islevlerinin kalici yoklugunu ifade eder. Dogrulayici testler kullanilarak beyin sapi disinda
bile tim beyin bolgelerinde kan akisi olmadigi gosterilmelidir. BO tanisinin uyumsuzlugunu klinik ve yardimci testler (bilgisayarli tomog-
rafik anjiyografi (BTA), manyetik rezonans goriintiileme anjiyografisi (MRIA), transkranial Doppler ultrasonografi (TKD-USG), elektroen-
sefalografi (EEQ)) ile degerlendirmeyi amacladik.
Yontemler: 2012-2018 yillari arasinda yogun bakim tnitemize bagvuran hastalar retrospektif olarak degerlendirildi. BO icin 22 hasta
degerlendirildi ve ayrica 12 tanesinde, BO tanisinda kesin tani icin yardimci testler yapildi. Tum hastalar icin demografik veriler, BO'ntin
nedenleri ve takipleri kaydedildi.
Bulgular: On iki hastaya BO tanisi kondu. BO’ye neden olan nedenler intrakraniyal kanama, kardiyak arrest, intrakraniyal timorler,
pulmoner emboli, anevrizmal kanama, menenijit, subaraknoid kanama idi. Yas ortalamasi 40,86+15,62, ortalama APACHE Il skoru
28,23+16,33 idi. Beyin 6limi 10 hastada klinik olarak teshis edildi ve 12 hasta yardimci testlerle degerlendirildi.

Sonug: Beyin 6limii klinik kriterlere gore teshis edilebilir, ancak bir sekilde dogrulayici testler gerekli olabilir. BO'ntin klinik olarak tanisi
her zaman BTA ile tutarli degildir ve tekrarlanmasi icin prosediir gereklidir veya baska ileri teknikler kullaniimalidir.

Anahtar Sozciikler: Beyin 6limu, yardimei tani testleri, bilgisayarli tomografik anjiyografi
Cerrahpasa Tip Derg 2019; 43(1): 29-33

rain death (BD) is commonly defined as the irre-
Bversible cessation of consciousness (irreversible
coma), all motor responses (excluding spinal reflexes),
and all brainstem functions (including respiration) as a
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consequence of a catastrophic brain injury [1-5]. This
results from prolonged cerebral circulatory arrest and
leads to hypoxia, fatigue, and eventually cellular ne-
crosis. In 1959, Mollaret and Goulon first described
this state as “coma deepassé” or irretrievable coma [6].

The diagnosis of BD is predominantly made clini-
cally [7]. However, in the absence of a reliable exam-
ination, ancillary tests may be necessary for a timely
diagnosis [8-11]. Most countries have laws regulating

the diagnosis of BD and organ of organs from donors.
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However, the criteria and guidelines for the same differ
from country to country [6].

Confirmatory ancillary tests demonstrate the absence
of cerebral electrical activity or depict cerebral circu-
latory arrest. Four-vessel cerebral angiography has tra-
ditionally been considered the standard criterion for
diagnoses of BD. However, its invasive nature, need for
specially trained physicians, technical complexity, spe-
cialized equipment, high cost, and inconsistent avail-
ability across hospitals make it of limited use today [9,
10,12, 13].

As a result, a number of surrogate cerebral circu-
latory tests have been introduced, such as nuclear
medicine perfusion test, transcranial Doppler ultraso-
nography (TCD-USG), computed tomographic angiog-
raphy (CTA), magnetic resonance imaging angiography
(MRIA), perfusion computed tomography (CT), xenon
CT, MR perfusion, diffusion-weighted MR imaging,
and functional MR imaging [10].

Perceptions and practices regarding BD vary world-
wide. Ancillary tests are not mandatory but can be
used in cases of apnea, inconclusive clinical exam-
ination, or to shorten the duration of the observation
period [14].

We aimed to evaluate the incompatibility of the di-
agnosis of BD with clinical examination and ancillary
tests such as CTA, MRIA, TCD-USG, and electroen-
cephalography (EEG).

Material and methods

After obtaining approval from the local ethics com-
mittee, 22 patients who were admitted to our intensive
care unit with findings of BD between 2012 and 2018
were evaluated retrospectively. Confirmatory tests were
recorded to assess the demographic data, underlying
causes of BD, APACHE II scores, apnea test time, the
time from the first suspicion of BD with neurological
findings to time of declaration of BD.

Results

In this study, 22 patients (12 male and 10 female)
were diagnosed with BD and evaluated retrospectively.
The mean age was 40.86+15.62 years, and the mean
APACHE Il was 28.23+16.33. The reasons leading to BD
in the study group were intracranial hemorrhage in 10
patients (45.45%,), cardiac arrest in 3 patients (13.63%),
intracranial tumor in 3 patients (13.63%), pulmonary
embolism in 2 patients (9.09%), aneurysmal hemorrhage
in 2 patients (9.09%), meningitis in 1 patient (4.54%),
and subarachnoid hemorrhage in 1 patient (4.54%).

The apnea test time was 8.68+5.19 minutes. The time
from the first suspicion of BD with neurological find-
ings to the time of declaration of BD was 70.9+132.66
hours.
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Table 1. Causes of brain death (BD)

Causes n (%)
Intracranial hemorrhage 10 (45.45)
Cardiac arrest 3(13.63)
Intracranial tumour 3(13.63)
Pulmonary embolism 2 (9.09)
Aneurysmal hemorrhage 2 (9.09)
Menengitis 1 (4.54)
Subarachnoid hemorrhage 1 (4.54)

Ancillary tests (CTA, EEG, MRIA, TCD-USG) were
performed on 12 patients. CTA was performed in 8 pa-
tients, and it was positively correlated with clinical ex-
amination in only 6 patients (75%). After clinical prog-
ress, 2 cases that showed negative CTA results were
accepted as BD based on further CTA or on subsequent
EEG. MRIA was performed in 2 patients and was found
to be positive in 1 patient, while the other negative
result was accepted as being compatible with BD after
being reevaluated by CTA. EEG and TCD-USG were
both positive in 1 patient each. BD was diagnosed clin-
ically in 10 patients.

Discussion

According to the law in Turkey, BD is defined as
the irreversible cessation of all functions of the entire
brain, including the cerebrum and brainstem. Keeping
in line with the recent medical achievements in or-
gan transplantation, the diagnosis of BD is particularly
important [10]. In our protocol, the clinical diagno-
sis of BD was made by two independent physicians
(an anesthesiologist/intensivist and a neurologist/neu-
rosurgeon) depending on the presence of deep unre-
sponsive coma, the absence of all brainstem reflexes
(dilated pupils that were non-reactive to light and tri-
geminal pain stimuli and absence of gag, corneal, ocu-
locephalic and oculovestibular reflexes) and a positive
apnea test. In some protocols, repeating the clinical
evaluation after a 12-72 hour duration has been sug-
gested [15]. In our study, we repeated the neurological
examination twice in a 12-24 hour period after the
first neurological examination.

In most countries, the apnea test is performed be-
cause it is legally required or recommended in the
guidelines. Although there are many arguments about
the apnea test, it is considered safe as long as adequate
oxygen is provided to the patient [16]. In our study,
the apnea test was performed for all suspicious BD pa-
tients as a rule.



After completing the clinical diagnosis of BD, the
lack of brain function or cerebral circulation can be
demonstrated using ancillary methods such as EEG,
TCD-USG, and conventional angiography [17]. In Eu-
rope, there are different approaches defined for the use
of ancillary tests in the diagnosis of BD [18]. Most se-
ries have shown that CTA has demonstrated high sen-
sitivity, specificity, and validity in detecting intracranial
circulatory arrest [19]. This method was described for
use in BD diagnosis in 1978 and has since has bene-
fited from advances in imaging techniques that make
it quick and easy to perform [20, 21]. On the other
hand, some studies have suggested that CTA is not a
valid confirmatory test for cerebral circulatory arrest in
BD, as it may be associated with false-positive results
and lower sensitivity compared to EEG [22, 23]. In Tur-
key, the most frequently used ancillary test was CTA
(46.5%), followed by TCD-USG (24.4%) [24]. Similar-
ly, in our study, the most frequently used test was CTA.

Other ancillary tests used for BD diagnosis have
some pitfalls. EEG is routinely used for BD diagnosis
in 54% of hospitals. It was one of the first ancillary
tests described to confirm the diagnosis of BD [25].
But this test has many limitations [26] such as the fact
that EEG cannot be performed or is difficult to interpret
in patients with hypothermia, severe metabolic disor-
ders, drug intoxications, or hemodynamic instability.
Further, TCD-USG is operator-dependent and deficient
for posterior circulation [27-29].

In the literature, the most common cause of BD is
intracranial hemorrhage [30]. In our study, the most
common cause was intracranial hemorrhage (45.45%),
and the other causes were cardiac arrest (13.63%),
intracranial tumor (13.63%), pulmonary embolism
(9.09%), aneurysmal hemorrhage (9.09%), meningitis
(4.54%), and subarachnoid hemorrhage (4.54%).

There are different opinions in previous literature
about the duration of the apnea test. In a study by Sa-
ritas et al. [24], 37.4% of the participants stated that
a duration of 8-10 minutes was needed to obtain an
increase of >20 mmHg in the arterial partial pressure
of CO, from baseline till a value of >60 mmHg at the
end of the test. In our study, the apnea test time was
8.68+5.19 minutes.

After the apnea test, 10 of the 22 patients were ac-
cepted as having BD by clinical examination. Ancillary
tests (CTA, EEG, MRIA, TCD-USG) were performed on
12 patients. CTA was performed in 8 patients, and it
was positively correlated with clinical examination in
only 6 patients (75%). After clinical progress, 2 cases
that showed negative CTA results were accepted as BD
based on further CTA or on subsequent EEG. MRIA was
performed in 2 patients and was found to be positive in
1 patient, while the other negative result was accepted
as being compatible with BD after being reevaluated
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by CTA. EEG and TCD-USG were both positive in 1
patient each.

In nine patients, the duration between the apnea test
and the ancillary test was 18.66+20.80 hours. Three
patients who had negative results in the first screening
(MRIA and CTA) needed a second screening to confirm
the lack of cerebral circulation. In these three patients,
the duration between the apnea test and the second
ancillary (CTA-EEG) test was 267.33+296.42 hours.

All the 22 patients showed a positive result on the
apnea test but 12 patients required ancillary tests (CTA,
EEG, MRIA, TCD-USG) to confirm the diagnosis of BD.
Finally, all 22 patients were confirmed as having BD.

Negative results of three ancillary tests delayed the time
of declaration of BD, which further delayed organ trans-
plantation. Moreover, the exact time of CTA in the diag-
nosis of BD should also be elucidated in further studies.

Our study has some limitations in that the sample
size was less and that it was a single-center study.

In conclusion, any condition that causes permanent
widespread brain injury can lead to BD. BD can be di-
agnosed based on clinical criteria, but some confirma-
tory tests may be necessary. Verification of the absence
of cerebral circulation is crucial in the confirmation of
BD diagnosis. Confirmatory tests that can be conduct-
ed radiologically are intracranial blood flow examina-
tions which include CTA, MRIA, cerebral angiography
and venography, ophthalmic artery flow examinations,
and TCD-USG examinations. Legal definitions of BD
vary from country to country.

Compared to other ancillary tests for BD, CTA is the
most reliable, standardized, and widely accessible one
and can examine the whole body, making it particular-
ly useful in cases in which there is potential for organ
harvesting.

When clinical examination for diagnosis of BD is
not consistent with CTA, either the method of diagno-
sis should be repeated or other techniques should be
employed for confirmation.
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Abstract

Tramadol hydrochloride (HCI) is a synthetic analgesic agent, which is generally safe at a low dose. Its adverse effects are reported in cases
of intoxication. Here we present a 59-year-old male patient with multiple relapsing parathyroid carcinoma-related refractory hypercal-
cemia and generalized pain. Being prescribed tramadol HCI, he consumed an increased dosage following increased pain, resulting in
rhabdomyolysis, which improved after cessation of the drug. Nevertheless, the patient died owing to pulmonary embolism. Rhabdomy-
olysis owing to tramadol HCI consumption is very rarely reported. Rhabdomyolysis should be considered in patients consuming tramadol

HCI and having generalized muscle weakness.

Keywords: Hypercalcemia, Parathyroid carcinoma, Rhabdomyolysis, Tramadol hydrochloride
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Hemodiyalize giren bir hastada tramadol sonrasi gelisen rabdomiyoliz

Oz

Tramadol Hidroklorit (HCI) dustik dozlarda genellikle giivenli olan sentetik bir analjeziktir. Yan etkiler intoksikasyon vakalarinda bildi-
rilmistir. Biz, burada niiks paratiroid kanseri tanisi bulunan 59 yasindaki erkek hastada medikal tedaviye direncli ciddi hiperkalsemi ve
generalize agr olgusunu sunuyoruz. Hasta, agrilari icin Tramadol HCI recete edildikten sonra artan agrilara paralel olarak ilag dozunu
arttirdi ve sonunda rabdomiyoliz gelisti. Rabdomiyoliz ilacin kesilmesinden sonra tamamen geriledi, yine de hasta pulmoner emboli
nedeniyle eks oldu. Tramadol HCI kullanimina bagli rabdomiyoliz ¢ok nadir olarak bildirilmistir. Tramadol HCI kullanan ve generalize

kas agrisi ile prezente olan hastalarda rabdomiyoliz distintilmelidir.

Anahtar Sozciikler: Hiperkalsemi, paratiroid karsinomu, rabdomiyoliz, tramadol hidroklorit

Tramadol hydrochloride (HCI) is a synthetic anal-
gesic agent that acts on central nervous system

and has opioid and non-opioid properties [1]. We
present the case of a patient with metastatic parath-
yroid carcinoma treated with hemodialysis because
of refractory hypercalcemia, and he developed rhab-
domyolysis possibly owing to increased consumpti-
on of tramadol HCI.
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Case Presentation

A 59-year-old male patient was admitted to our out-
patient clinic in April 2015 with fatigue and generalized
pain. He had a history of right total lobectomy and left
subtotal lobectomy of the thyroid gland and right lower
parathyroidectomy in 2010. The pathological evaluation
was consistent with thyroid papillary microcarcinoma
in the left lobe and parathyroid carcinoma. Parathyro-
id carcinoma relapsed in 2013. Since 2014, the patient
was on low-calcium intermittent hemodialysis 3 days a
week owing to refractory hypercalcemia (21.3 mg/dL).
His analgesic need increased gradually. Consequently,
he used a fentany! transdermal patch (25 mcg) every 72
hours and tramadol HCI (100 mg) two times daily.
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Table 1. Serum biochemical analysis of the patient between 2012 and 2015

January January 2014 (Hemodialysis April 2015 (Time of

2012 (Initial January  started owing to refractory  presentation with Normal
Analysis presentation) 2013 hypercalcemia) rhabdomyolysis) range
Creatinine (mg/dL) 1.1 1.38 1.9 1.73 0.5-0.9
Uric acid (mg/dL) 7.7 6.0 8.2 7.7 3.4-7.0
AST (U/l) 21 21 44 244 <32
ALT (U/I) 11 9 8 87 <33
ALP (U/l) 192 106 329 265 35-105
LDH (1U/1) 318 505 266 1208 <250
CK (U/1) NA NA NA 8892 <190
Albumin (g/dL) 3.47 3.8 2.8 3.2 3.5-5
Sodium (mmol/l) 138 140 136 133 136-145
Potassium (mmol/l) 3.4 4.23 4.3 3.5 3.5-5.1
Calcium (mg/dL) 16.5 12.9 21.8 10.8 8.4-10.2
Phosphorus (mg/dL) 2.4 2.6 4,09 5.3 2.5-4.5
Parathormone (pg/mL) 1145 481.1 1350 1684 15-65

NA: not analyzed

At the time of admission, physical examination reve-
aled cachexia, generalized muscle weakness in extre-
mities, inability to walk, and large purple lesions over
his trunk and thighs. Results of serum biochemical
analysis revealed elevated creatinine, transaminases,
alkaline phosphatase, and parathormone levels. Plate-
let count, prothrombin time, international normalized
ratio, and activated partial thromboplastin time were
within normal limits. Following a tramadol HCI con-
sumption of 100 mg every 2-3 hours during the last
3 days owing to increased analgesic need, the serum
creatinine kinase (CK) level elevated unexpectedly
[8892 U/I, N<190 U/I] (Table 1). We discontinued the
tramadol HCI treatment and initiated extensive intra-
venous hydration. On the following day, the CK level
increased to 46360 U/l. However, it decreased to 1227
U/l on the second day, although we were unable to
perform hemodialysis owing to the patient’s hypotensi-
ve status. On the third day of hospitalization, he deve-
loped dyspnea. Computerized tomography of the tho-
rax revealed pulmonary emboli in the lower segments
of the right pulmonary artery. He was transferred to the
intensive care unit; he died on the fourth day.

Discussion

According to a recent study conducted by Moulis
F et al. [2], the most frequently reported adverse effe-
cts of tramadol HCI were neurological (29.4%), inclu-

ding change in consciousness and seizures; psychiatric
(22.8%), including confusions and hallucinations; and
gastrointestinal (17.0%), including nausea and vomiting.
To the best of our knowledge, there are a couple of case
reports describing rhabdomyolysis related to tramadol
HCI consumption [3, 4]. According to the Naranjo algo-
rithm [5], the patient reached 6 points. Unfortunately, we
were unable to conduct additional research on the rest
of the questionnaire because our patient died, the result
of the interpretation being “probable.”

Narcotics result in direct cell toxicity and may incre-
ase the risk of rhabdomyolysis in drug users owing to
staying in a stationary position after opioid injections
[6]. Our patient was also in a stationary position owing
to his aggravating pain. Moreover, to a larger extent,
tramadol HCI is excreted via kidneys. Therefore, in
our case, decreased opioid clearance owing to renal
failure may be considered as an additional factor for
rhabdomyolysis development.
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Abstract

Pneumonitis is a reported side effect of treatment with mammalian target of rapamycin inhibitors. In this report, we present a case of
everolimus-related pneumonitis that occurred after treatment switching from sirolimus to everolimus. A 33-year-old female was admitted
to our clinic with fatigue, cough, night sweats, and high fever after treatment switching from sirolimus to everolimus. Thorax CT revealed
ground-glass densities and acinar nodules. After withdrawal of everolimus, complete remission was observed. Pneumonitis after treat-
ment switching from sirolimus to everolimus has not been observed before. In patients with pulmonary symptoms during everolimus
treatment, drug-related pneumonitis should be considered.

Keywords: Everolimus, sirolimus, mTOR inhibitors, drug-related pneumonitis, kidney transplantation
Cerrahpasa Med | 2019; 43(1): 37-39

Tedavinin Sirolimus’tan Everolimus’a degistirilmesi sonucu Everolimus’a bagh
pnomonit gelisen bir bobrek transplantasyonu hastasi olgusu
Oz
Pnémonit mammalian target of rapamycin inhibitorleri tedavisinde gortlen bir yan etkidir. Biz bu olguda tedavinin sirolimustan evero-
limusa degistirilmesi sonucu everolimusa bagli pnomonit gelisen bir hastayr sunuyoruz. 33 yasinda kadin hasta tedavisinin sirolimustan
everolimusa degistirilmesinden sonra gelisen klinigimize halsizlik, ckstirtik, gece terlemesi ve yiiksek ates sikayetleriyle basvurdu. Toraks
BT’de buzlu cam goriintisi ve asiner nodiiller goriildii. Everolimus tedavisi kesildikten sonra hastanin sikayetleri tamamen geriledi. Siro-

limustan everolimusa gecis sonucu pnémonit daha 6nce gézlemlenmemistir. Everolimus alan hastalarda pulmoner semptomlar gelisirse
everolimusa bagli pnémonit dustinilmelidir.

Anahtar Sozciikler: Everolimus, Sirolimus, m-TOR inhibitorleri, ilaca bagl pnémonit, bobrek transplantasyonu
Cerrahpasa Tip Derg 2019; 43(1): 37-39

rug-related pneumonitis is reported as a side ef-
fect of mammalian target of rapamycin (mTOR)
inhibitors. The incidence of pneumonitis during ever-
olimus treatment has been reported to be between
13.5% and 48.7% in various studies [1-3]. It is com-
monly associated with sirolimus [4]. In this report,
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we present an unusual case of drug-related interstitial
pneumonitis following everolimus treatment initiated
after the administration of sirolimus treatment to a kid-
ney transplant patient for a long period.

Case Presentation

A 33-year-old female who underwent cadaveric
kidney transplant 11 years ago was admitted to our
outpatient clinic with fatigue, cough, night sweats,
and high fever since T month. She had a history of
left nephrectomy due to vesicoureteral reflux-related
pyelonephritis. For end-stage kidney disease, she un-
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derwent hemodialysis for 4 years. After transplanta-
tion till 2015, she was administered mycophenolate,
mofetil, sirolimus, and prednisolone. However, due to
the inability to measure sirolimus level, the treatment
was switched to everolimus. At the time of admission,
rapid chest X-ray revealed reticulonodular pattern
and sputum culture showed colonization with Hae-
mophilus influenzae. Thereafter, the patient was pre-
scribed moxifloxacin for 14 days. However, the com-
plaints persisted after the administration of treatment
for pneumonia. The patient was internalized to dif-
ferentiate infection, tuberculosis, malignancies, and
adverse drug effects. A blood sample was collected
from the patient, and the laboratory findings were as
follows: White blood cell, 5.5 10°/mm?; hemoglobin,
9.1 g/dl; hematocrit, 26.7%; urea, 98 mg/dL; creati-
nine, 2.62 mg/dL; natrium, 142 mmol/l; potassium,
4.72 mmol/l; calcium, 9.03 mmol/l; and C-reactive
protein, 4.45 mg/l. Positron emission tomography
(PET)/Computerized tomography (CT) showed multi-
ple cystic lesions in the ovaries, which were found to
be benign by gynecological examinations. On thorax
CT, ground-glass densities and acinar nodules were
observed. To differentiate between miliary tuberculo-
sis and atypical viral infections, bronchoscopic lavage
was performed. Purified Protein Derivative (PPD) test
was 1 mm and interpreted to be anergic. Regarding
sputum direct fluorescent antibody, negative results
were obtained for Pneumocystis jiroveci pneumonia
and acid-resistant bacteria. Urine sample revealed
negative results for legionella antigen, cytomegalovi-
rus deoxyribonucleic acid, and galactomannan anti-
gen. BK virus was not detected in urine and blood. A
blood sample showed normal angiotensin-converting
enzyme value and negative antinuclear antigen and
anti-double-stranded antigen results. There was no
bacterial colonization in blood and urine cultures.
No urinary system pathologies were detected on
renal Doppler ultrasonography. Echocardiographic
examination performed to exclude infective endo-
carditis showed the following: ejection fraction of
55%, mild mitral and tricuspid valve regurgitation,
pericardial effusion of 5 mm, and grade 2 diastolic
dysfunction. Everolimus level was within the normal
range (6.65 ng/mL). During daily rounds, the patient
presented a decreased hemoglobin level. However,
the results of direct and indirect Coombs test, hemo-
lysis parameters, peripheral blood smear, and fecal
occult blood tests repeated thrice were insignificant.
Meanwhile, bronchoscopic lavage showed negative
results for acid-resistant bacteria. In bronchoscopic
lavage fluid cytology, less frequently polymorphic
leukocytes, more frequently hyperplastic basal and
metaplastic cell clusters, and basement membrane
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thickening were reported. Respiratory function test
demonstrated restrictive lung disease. These findings
increased the suspicion of everolimus-related pneu-
monitis. Treatment switching from everolimus to cy-
closporine resulted in alleviation of the clinical pic-
ture. A regression in ground-glass densities on thorax
CT performed 3 weeks later supported this diagnosis.

Discussion

The novel mTOR inhibitor everolimus is an immu-
nosuppressive agent used in solid-organ transplants
in combination with cyclosporine. Because of its low
nephrotoxicity and antiproliferative effect, everolimus
is also used for cancer patients. Its important side effect
is drug-related pneumonitis. This side effect has been
reported by many centers after solid-organ transplant
for sirolimus, another mTOR inhibitor [4-6]. Similar to
sirolimus, the frequency of pneumonitis during ever-
olimus treatment varies between 1.3% and 12.7% in
kidney transplant patients [7, 8]. However, an allevia-
tion in the clinical picture has been observed following
treatment switching from sirolimus to everolimus [9].
In our report, we present a patient who was receiv-
ing sirolimus treatment for 11 years without any com-
plaints. After treatment switching to everolimus for 1
month, she developed drug-related pneumonitis. The
occurrence of pneumonitis has not been observed af-
ter treatment switching from sirolimus to everolimus
to date.

The exact mechanism underlying drug-related pneu-
monitis remains to be established. A combination of
direct toxicity and immunological toxicity is consid-
ered to have arole in its pathophysiology. The observed
lymphocytic alveolitis on lung biopsies performed for
affected patients provides a proof of the immune-me-
diated toxicity hypothesis. On the other hand, a rapid
resolution of the clinical picture favors the direct tox-
icity hypothesis [10]. In our case, we observed normal
everolimus blood levels. This finding supports the im-
munological hypothesis rather than direct toxicity.

Conclusion

Everolimus-related pneumonitis in kidney transplant
patients should always be included in differential diag-
nosis. The present case states that everolimus can also
induce pneumonitis despite therapeutic blood value.
In such cases, immediate discontinuation of everolim-
us should be considered.

Informed Consent: Written informed consent was obtained
from the patients who participated in this study.
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